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For profit - minded atta buyers —those who. seek 
greater business prestige, greater SAVINGS in time, 
greater hauling economy — Dodge Trucks have an 
instant appeal. In these able workers they find 
aake qualities that tnsure lowered hauling 


costs, and thus greater profits. 













AUTOCAR 
RANGER 





FOR HAULING AT 
SUSTAINED HIGH 
SPEED DAY AFTER DAY 


ME Autocar 


Ranger is a 
high-speed 6- 
cylinder unit 


of true Autocar stam- 
ina and quality. It is 
designed specially to 
deliver continuous, 
trouble-free service for 
modern retail and in- 
dustrial organizations 
which serve a_ large 
number of outlets from 
a central distributing 
point. Such operators, 
who must haul speedily 
every day to distant 
markets, all find this 
unit entirely adequate 
and satisfactory. 


AUTOCAR TRUCKS 
THE AUTOCAR COMPANY 
ARDMORE PENNA.EST.1897 


Autocar Ranger sales 
are the best proof of 
the remarkable fitness 
of this unit for the class 
of work it is sold to 


handle. 


You are invited to 
write for specifications 
and complete informa- 
tion. The more you 
know the practical side 
of your business, the 
more these _ specifica- 
tions will impress you. 
Please state, when writ- 
ing, whether you are 
interested as a prospec- 
tive user or as a pros- 
pective Autocar Dealer. 
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The motor truck has won the gratitude of farmers who depend upon livestock for part of their livelihood. 

The total tonnage of livestock shipped by truck to the 17 central markets during 1928 was estimated at 3,400,000,000 Ib., representing 12,193,058 
head, and a total value of more than $350,000,000. Thus every business day in the year an average of more than $1,000,000 worth of livestock was hauled 
by motor truck to the central markets. 

Back in 1927 the receipts were 8,393,101 head; in 1926, 6,890,456, and in 1925, 5,378,868. The 1928 total was an increase of 127 per cent over 1925. 

The extent to which the truck is competing with the railroads on this class of freight is indicated by the experience of Sioux City. In 1924 live- 
stock receipts by railway totaled approximately 4,300,000 head and by motor truck 550,000, but in 1928 receipts by railway dropped to 2,400,000 head, 
while motor truck receipts increased to 1,700,000. 

The farmer has received most of the benefits of this new mode of marketing livestock. His delivery cost is less than by railroad; he can dispose of 
his animals when they are ready for market, instead of wasting feed on a few to keep them in shape while others are being fattened; he suffers less loss 
through shrinkage, and because of speedy delivery he can take advantage of the best market prices. 

The credit for these benefits belongs to the motor truck, and its success in this field of transportation is due solely to its economic desirability. 
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THE REVOLUTION 





Dry-Ice comes in marble-like cubes. 
It evaporates as carbon dioxide gas 


HE transportation of peris#fables 
| by motor truck is now under- 

going a revolutionary change. 
A new method of refrigeration is sup- 
planting the old water-ice method and 
is resulting not only in greater assur- 
ance that perishables will reach their 
destination in excellent shape, but is 
enabling truck users to carry greater 
payloads, equip with lighter bodies, 
and to operate their equipment more 
economically. The repercussions of 
this revolution have been felt among 
truck dealers and salesmen because 
the new developments have exploded 
the foundations on which the truck 
trade heretofore has reared its struc- 
ture of transportation recommen- 
dations to vocations needing refriger- 
ated equipment. 

The more alert truck dealers and 
salesmen have built their selling ar- 
guments on the new foundations, but 
the vast majority have still to learn 
what all the joyful shouting is about. 
And there is ample cause for jubila- 
tion. On the one hand, operators in 
certain vocations have at last found 
the very thing they have wanted ever 
since the first time that brine corroded 
a chassis. On the other hand, the 
trade sees that somewhere in the 
neighborhood of 100,000 trucks used 
in hauling perishables such as ice 
cream, dairy products, meats, etc., are 
rolling over highways with obsolete 
body equipment, which if replaced 
with the new idea would mean greater 
operating efficiency and economy. 

Offhand this might seem to be 
merely a godsend to body builders, 
but we need not point out to dealers 





Water-Ice Method of Trans- 


porting Perishables by Truck 
Due for Complete Overthrow, 


With New and Lighter Equip- 
ment Carrying Greater 


Payloads 


By George T. Hook 


and salesmen the course they should pursue when 
it is found that a 3-ton truck can accomplish the 
job a 5-ton truck is doing, and a 1%-ton the job 
a 3-ton is handling. Such is actually the case 
under the new order of things. 

For a while it was thought that electric refrig- 
eration would stage a revolution of its own in 
the truck-industry. But so far it has proved to 
be a squib because of dissatisfaction due to failure 
of the mechanism to withstand road shocks in- 
cidental to heavy-duty operation. Engineers now 
are striving to devise a rugged piece of electrical 
refrigerating equipment which will bear up under 
the extreme conditions encountered in truck 
operation. It is probably safe to predict that in 


time the industry will see lighter, more compact 


and more efficient electrical refrigerating equip- 
ment for use on trucks. But, considering develop- 
ments in their present state, the effects of elec- 
trical refrigeration on truck transportation of 
perishables can only remotely compare with the 
effects already accomplished by the new com- 
mercial refrigerant known as solid carbon dioxide, 
which is being marketed on an ever increasing 
scale as “Dry-Ice,” the registered trade mark of 
the DryIce Corp. of America. Dry-Ice is more 
the revolutionist than electricity. 

In appearance a cake of Dry-Ice is like a block 
of clean, closely packed snow. It is 145 deg. 
colder than water-ice, the Bureau of Standards 
giving it a rating of 114.5 deg. Fahr. below zero. 
Its density is about 50 per cent greater than that 
of water-ice. Instead of melting into water it 
disappears as carbon dioxide gas, a non-poisonous, 
non-combustible vapor, the same gas which is 
used in charging all carbonated beverages. A 
40-lb. piece of Dry-Ice placed uncovered in a 
store window in mid-summer will last about 28 
hr., it is estimated, and in an approved insulated 
storage box it will lose less than 10 per cent of 
its weight each 24 hr. In quantity purchases the 
cost is 5 cents per pound. 

Considered from the viewpoint of the truck 
industry this mobile refrigerant has a number of 
highly important advantages which recommend it 
immediately: (1) It takes up less space since 1 
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lb. of Dry-Ice refrigerates ordinarily as much as 
15 lb. of water-ice. (2) Consequently there is 
also a saving in weight, all of which results in 
(3) the ability to transport a greater payload. 
(4) Routes of ice cream trucks, for instance, 
can be lengthened and (5) the number of stops 
per load increased because such trucks refriger- 
ated with Dry-Ice use pneumatic tires and travel 
faster and with less labor. (6) Saves on spoil- 
age because, being non-mechanical and fool- 
proof, it can be relied upon to keep products in 
perfect condition. (7) Eliminates corrosion, 


j 
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FRIGERATIO 


due to absence of brine, and thus reduces repair 
bills. (8) Cuts loading time almost in half. 
(9) Is more sanitary, which makes for more at- 
tractive equipment and cleaner drivers. 

Most of these advantages—and in some cases 
all of them—are applicable to the hauling of 
ice cream, dairy products, meats, frozen fish, 
frozen fruit and fresh fruit. The ice cream 
business, because it enjoys all these advantages, 
will be the best one to furnish facts that illus- 
trate the actual benefits to be derived by sub- 
stituting Dry-Ice for water-ice and salt. 
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The truth is that 
the ice cream indus- 
try, because of the 
immediate economies 
that can be effected, 
has taken solid carbon 
dioxide to its bosom 
more generally and 
with greater fervor 
than any other. In 
taking advantage of 
this refrigerant, two 
courses have been 
open to operators in 
the ice cream business: first, to replace 
water-ice-and-salt bodies with lighter 
bodies especially designed for Dry-Ice 
use, and second, to replace both chassis 
and body with a lighter chassis and 
lighter body. The latter course, it is 
logical to assume, is being followed 
only where equipment has been de- 
preciated and would be replaced if solid 
carbon dioxide were non-existent. 

The experience of the Colonial Ice 
Cream Co. of Philadelphia is perhaps 
typical of how ice cream companies are 
taking immediate advantage of the new 
refrigerant. According to Calvin S. 
Jones, superintendent of motor equip- 
ment, the Colonial company has Dry- 
Iced 18 of the 35 units used in making 
deliveries. The changeover consisted 
simply of building lighter, well-insu- 
lated bodies with provision of a Dry-Ice 
container at the top. For instance, in 
a 450-gal. job a 3300-lb. ice-and-salt 
body was removed and a 2600-lb. body 
substituted. This made possible an in- 
crease in payload to 2940 lb., as com- 
pared with the previous payload of 2100 
lb. Taking into consideration that the 
old method of refrigeration required 
approximately 1000 lb. of ice and salt 
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Ice Cream 
Capacity 


250 
300 
350 
400 
450 
500 
600 
750 


F an ice cream company were considering replacing equipment the above table 
Y pls? give the truck salesman soliciting the business a fair idea of the weight- 
saving advantage of Dry-Ice over water-ice and salt, as between two types of 
the figures dealing with bodies 
using Dry-Ice were furnished by the DryIce Corp. of America, while those 
using salt and ice were procured from a reputable body maker who has been 
successful in selling modern refrigerated bodies of very light construction. A 
good idea of the economies involved is immediately apparent in the fact that in 
the case of Dry-Ice a body and refrigerant weighing a total of 2890 lb. are put on 
a 2-ton chassis and take care of a 500-gal. payload, whereas with ice and salt 
3430 Ib. are put on a 2-ton chassis to handle only a 350-gal. payload. 

It should be noted that the bodies compared do not provide in their construction 
for a crushed ice and salt compartment to take care of retailers not having modern 
mechanical refrigerating units. It was the only way to make an equitable com- 
parison. It should also be noted that design and construction of water-ice bodies 
vary with builders, so that local conditions may enable salesmen to make an 
even more striking weight-saving comparison. 


modern insulated bodies. 
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in the brine tank and that under 
the new method 85 lb. of Dry- 
Ice sufficed, the gross load car- 
ried on the chasis was reduced 
to 5625 Ib. from 6400 lb. 

This same  450-gal. job 
formerly covered a _  35-mile 
route and made 80 stops. To- 
day it covers a 60-mile route 
and makes 120 stops. 

Similar efficiency and economy 
have been achieved as follows: 
260-gal. job—body weight re- 
duced from 2800 to 1700 lb. and 
payload increased from 1500 to 
1820 Ib.; 1500-gal. job — body 
weight reduced from 6200 to 
3400 lb. and payload increased 
from 8750 to 10,500 lb.; 2000- 
gal. job—body weight reduced 
from 6800 to 5600 lb. and pay- 
load increased from 11,550 to 
14,000 Ib. 

The change in the 2000-gal. 


Fig. 2 
Left: Close-up of details of duct 


arrangement with cross return 


Fig. 3 
Below: These 2-ton chassis with 
440-gal. Dry-Ice bodies are said to 
do the work of 3% to 5-ton trucks 
in providing fast and economical 
distribution 





A WEIGHT-SAVING COMPARISON 


Ice & Salt in 
Brine Tank 


675 


Tvpe of 
Chassis 


1'4-ton 
1'4-ton 
2 -ton 
2'¥,-ton 
214-ton 
2Y,-ton 
3. -ton 
3'4-ton 





Weight 
Lb. 
Dry-Ice Used 


Chassis 


Total Weight 
Type of 


Body and Ice 
in 24 Hours 


Approx. Body 
Approx. 


> “oe z 
Ss. S 32, 
2 33 ge 
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-ton 1800 1860 890 
-ton 1900 1965 1165 


1¥,-ton 2200 2270 1160 
-ton 2400 2480 1230 
-ton 2600 2685 1315 
-ton 2800 2890 1410 
24%4-ton 3100 3195 1605 
-ton 3500 3600 1975 


the comparison 
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job just mentioned also effected a 
cut in delivery time. Whereas 
formerly it made four trips a week 
on : lengthy rural route, today it 
mates three trips and delivers ap- 
proximately the same amount of 
ice cream. Additional economy and 
efficiency are achieved in that here- 
tofcre the truck, after reaching the 
end of its route one day, would have 
to be re-iced and re-salted for the 
return trip the next day. Now a 
quantity of Dry-Ice sufficient to 
last the two days is put in orig- 
inally and eliminates the task of 
emptying the brine tank and re- 
filling it. 

All in all, results with Dry-Ice 


Fig. 4 
At right, above: A cutaway view 
of a Dry-Ice ice cream body 


Fig. § 
At right: Dry-Ice truck body for 
unfrozen foods. Arrows indicate 
direction of flow of cold circulating 
gas 





Fig. 6 
Interior view of Dry- 
Ice truck box 


have been so extremely 
satisfactory that Mr. Jones 
said he would have 80 
per cent of his equipment 
changed over by the end 
of this year. 

Many progressive meat 
dealers are also finding 
this new refrigerant of 
great advantage in the dis- 
tribution of meat by truck. 
In the meat industry there 
are two methods of ap- 
plying Dry-Ice: first, by 
means of a completely in- 
sulated body, and second, 
by means of a truck box. 

A body of the com- 
pletely insulated type 
(Fig. 5) is used when it 
is necessary to transport 
large amounts of meat 
and where advantage can 
be taken of the display 
value made possible 
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through the con- 
struction of such a 
body. A truck which 
has a capacity of 
4000 lb. of meat re- 
quires approximately 
70 lb. of refrigerant 
for 24 hr. to keep a 
temperature of 45 
deg. Fahr. 

Where routes do 
not require a large 
insulated body, the 
Dry-Ice truck box 
(Fig. 6) is used. 
This box is in reality 
a small replica of 
the complete body. 
It will carry about 
1000 Ib. of meat and 
consume approx- 
imately 25 lb. of Dry-Ice every 24 hr. 
Such boxes are advantageous in that 
they provide refrigeration without af- 
fecting vehicle carrying capacity. 

There are several benefits in which 
those engaged in meat distribution are 
particularly interested. The atmos- 
phere of carbon dioxide gas which the 
Dry-Ice provides is said to have a very 
beneficial effect on the meat; there is 
practically no loss of “bloom.” Loss 
through shrinkage of the meat product 
in warm weather is reduced to a mini- 
mum, spoilage and trim are eliminated, 
and so are the repair bills, which are 
almost always in evidence when water- 
ice is used. Trucks of a Philadelphia 
meat packer equipped with the insu- 
lated truck box average 100 stops a 
day, and although the refrigerated 
vault is opened at least 100 times daily, 
an average temperature of 35 deg. was 
maintained throughout the past sum- 
mer. The cost of the refrigerant was 
approximately 3 cents an hour. 

The DryIce company estimates that 
a completely insulated meat body with 
a capacity of 4 tons of meat requires 





$0 Ib. of refrigerant for 24 hr. and 180 
Ib. for 48 hr., and that trucks equipped 
with meat boxes of 1500 lb. capacity 
require 40 lb. for 48 hr. 

It must be emphasized here that no 
matter what vocation uses Dry-Ice, the 
design of the body used will determine 
whether or not the greatest degree of 
economical operation is attained. In 
fact, economy is so completely de- 
pendent upon the body that the DrylIce 
Corp. of America has a_ subsidiary 
known as the DryIce Equipment Corp. 
which has done and is doing refrigera- 
tion engineering work, and which, as a 
result, has designed truck bodies em- 
bodying engineering principles that en- 
able the operator to get all the benefits 
out of Dry-Ice. 

An inspection of the accompanying 
cutaway sketches will show the details 
of the design on which the DrylIce 
Equipment Corp. holds basic patents. 
The design (note Fig. 2) really calls 
for a body within a body, the two being 
separated by narrow strips that form 
a duct space in which the refrigerant— 
carbon dioxide gas—circulates. As the 
Dry-Ice evaporates, the gas passes 
through an outlet slot in the Dry-Ice 
chamber. Being heavier than air it 
descends a side-wail duct space to the 
bottom and then, as it is warmed, it 
rises between the other walls and re- 
turns to the chamber by means of a 
cross-shaped duct. This gas, which 
fills the space between the inner and 
outer bodies, is in itself an insulating 
layer because radiant heat meets with 
high resistance in passing through car- 
bon dioxide gas. 

This design together with proper 
materials enables the operator to 
achieve the four most important char- 
acteristics of an insulated truck body: 
Highest possible efficiency, lightest pos- 
sible weight, least moisture-absorbing 
tendency, and permanence. 

(Turn to page 46, please) 
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AFTER THE 


Truck Dealer Executives Relate Methods 
They Use to Increase Shop Volume and 
Maintain Good-Will for Repeat Sales 


By Martin J. Koitzsch 


EALERS generally are in agree- 
[) ment as to the value of selling 
service after a truck has been 
sold, but here their unanimity ceases. 
Some dealers manage to get a large 
proportion of their customers to come 
back for service, others succeed in hold- 
ing only a comparatively small amount, 
and still others, for various reasons, are 
entirely indifferent about the matter. 
This wide variation may be assumed to 
be a measure of the dealer’s deter- 
mination to get and hold this business. 
There are two advantages of getting 
a large percentage of customers to 
come back for service: first, to increase 
volume of service sales and profits, and 
second, to maintain customer good-will 
and so help truck sales. 

These benefits are certain to accrue. 
The sole problem is how shall a dealer 
organize his forces and proceed to 
bring his customers back to his shop 
for service? 

A dealer planning to concentrate on 
customers after the sale can follow any 
of several lines of contact. He can ap- 
proach the customer by letter; he can 
keep his message before the customer 
by direct-mail literature; he can re- 
quire the salesman who made the sale 
to follow-up with personal interviews 
monthly; he can delegate the re- 
sponsibility of contacting the customer 
monthly to the service department; he 
can appeal to the customer’s pocketbook 
by offering service specials, free serv- 
ice, etc., or he can employ any com- 
bination of the foregoing. 

In order to give readers of Com- 
MERCIAL CAR JOURNAL AND OPERATION 
& MAINTENANCE first hand information 
as to the methods of contacting cus- 


tomers by going concerns, 21 truck 
executives in 10 key cities were inter- 
viewed and asked: “How do you con- 
tact with customers after the sale to 
get and hold their service business?” 
While the question elicited a surprising- 
ly large number of excellent ideas, an 
analysis of the answers revealed that 
the plans employed by the majority are 
essentially similar, consisting of letters 
and personal contact by either the sales 
or service department. Methods vary 
mostly in detail. Among the main 
points of difference are: The character 
of letters; intervals at which they 
should be sent; whether letters should 
be followed by personal interviews, 
and whether the sales or service 
departments should do the contacting. 
With amicable dealer-customer_ re- 
lations in view many other interesting 
plans and methods employed by dif- 
ferent dealers were revealed such as 
weekly sales and service meetings at 
which all customer complaints are 
definitely settled; indexing systems for 
keeping a full record of contacts and 
service rendered; attracting patronage 
through quick spare parts service; 
reaching the owner with a service mes- 
sage through drivers and mechanics; 
offering seasonal service suggestions, 
etc. 

A successful user of the letter and 
personal call plan is the O’Brien-Davis 
Auto Co., Omaha, Neb., which company, 
according to R. E. Davis, general man- 
ager, keeps 67.9 per cent of its trucks 
for service the year around. 

Thirty days after the sale this com- 
pany sends the owner a letter request- 
ing that the truck be brought to the 
shop for inspection. After the inspec- 
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tion the owner’s name is placed on rec- 
ord as an active customer, and there- 
after at intervals of 30 days for the 
next 210 days, he receives a letter out- 
lining the company’s service recom- 
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mendations. If at the end of that peri- 
od he fails to respond, his name is trans- 
ferred to an inactive list. But the cus- 
tomer’s name is not permitted to rest in 
this list until the company is convinced 
of his inactiveness. Should a customer 
fail to come in for the first inspection, 
or after the 210-day period, a member 
of the sales force is dispatched to see 
him personally and ascertain why shop 
visits are not being made. 

Speaking of the value of after the 
sale contact, E. F. Nygaard, truck de- 
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partment manager, J. M. Opper Co., 
Reo dealer in Omaha, declared: 
“Getting the truck owner into the shop 
is a matter productive of good-will be- 
tween the dealer and the customer. 
Service solicitations impress the cus- 
tomer with the fact that the dealer is 
interested in him and his truck and 
makes him a good service customer.” 
The plan employed by Mr. Nygaard is 
very similar to the O’Brien-Davis plan. 
After the first free inspection and serv- 
ice visit, the owner is encouraged by 
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monthly letters to drop in at the shop 
for a mechanical check-up. If the cus- 
tomer fails to respond a special letter is 
mailed opening somewhat as follows: 
“We hope that the reason for your ab- 
sence is due to the truck’s good perform- 
ance, but it would be well for you to call 
anyway. We want to look the truck 
over to make sure that everything is 
properly adjusted. And winter is com- 
ing on, so don’t forget the anti-freeze 
solution for the radiator. We know 
(Turn to page 56, please) 
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SPECIAL BODIES ror 





Fig. 1. White DeLuxe delivery 


De Luxe Panel Delivery 


pened appearance and attractive 
lines characterize the deluxe de- 
livery model offered by the White 
Motor Co. for high-class delivery 
service (Fig. 1). The body was de- 
signed by the White Co. and built by 
the Bender Body Co., Cleveland. 

The body frame is of ash, mortised 
and tenoned. Paneling is of alumi- 
num except cowl panel and splashers, 
which are steel. All panels are ham- 
mered to the curve and sweeps 
of the body. Interior sides are 
optionally fitted with narrow wood 
slats, solid plywood panels, or both. 

Windows in the doors of the driv- 
ing compartment are operated by 
regulators, while those in the rear 
door are stationary. Quarter windows 
back of the windshield are stationary. 
A one-piece stationary windshield, 
raked with top edge beyond the lower, 
is standard. All doors are of the 
coach type. 

Full or half width seats are pro- 
vided in the driving compartment. 
Upholstery is in genuine leather. 
Partitions are optional and may be 
solid with one or two windows, half 
solid on the left with sliding half on 
right, or just half partition with bal- 
ance open. 

Fittings and equipment. include 
aluminum moldings on tops of doors 
and on front body corners, dome lights 
in center of rear compartment roof, 
ventilators in each side and top of 
cowl, heavy running boards with 
polished metal edges, disk wheels, 
wide crowned fenders, nickeling of all 
hardware, front fender tire carriers 
both sides with covers, and rear-view 
mirrors mounted on spare tires. The 
accompanying illustration shows this 
job mounted on a White Model 60 
chassis. A similar body is available 
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for the 133%-in. Model 15B. Inside 
dimensions of the latter follow: 
length, 100 in.; width, 58% in., and 
height, 52 in. 


Fox-Hauling Body 


NEW and novel use of the truck 

is discovered in the service it 
performs for  Silvercross Farms, 
Thiensville, Wis. (Fig. 2). The own- 
ers of the farm frequently send foxes 
to their other farm at Hamburg, Wis., 
200 miles further north, where the fur 
develops more rapidly in the colder 
climate. It was discovered that this 
hauling could be done more eco- 
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Fig. 2. This truck hauls 480 foxes per load 


nomically by motor truck and accordingly the company pur- 
chased a 2%-ton Mack truck. 

The body is constructed to carry 80 crates, each carrying 
six foxes. It is essentially of the platform-stake type. The 
stakes are constructed in pairs, five pairs to the side. To 
assure rigidity each pair is secured to the next by the chains 
drawn taut by means of a special device. 


“Dog Catcher’s” Body 
TRAY mongrels and lost canine pets gathered in by the 
Society for the Prevention of Cruelty to Animals of 
Hamilton County, Ohio, receive exceptionally good treat- 
ment en route to the dog-pound compared with the 
standards of yesterday (Figs. 3 and 6). Formerly dogs of 
this county, regardless of breed or physical condition, were 
thrown together in a one-compartment wire cage mounted 


Fig. 3. Segregation protects dogs against injury 
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SPECIAL PURPOSES 


on a light passenger car chassis. To- 
day they are transported in a specially 
designed 16-cage body, mounted on a 
two-ton Dodge. 

The body, designed by John Porter, 
chief of the society, and built by John 
Simms Co., consists of 16 compart- 
ments, two rows of four on each side. 
The front of each cage is a door made 
of strong wire and equipped with 
padlocks and black curtains. 

A narrow space 4 in. wide, extend- 
ing from the back of the cab to the 
end of the body, separates the cages. 
In this space are stowed nets, slip- 
nooses, gloves, ete. 

The walls of the cages are of sheet 
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Fig. 5. Equipment for high or low spraying 


iron, welded at the corners and lined with heavy zinc. Floors 
and ceilings are also of iron. The floors of each row are 
sloped almost imperceptibly toward the center and down the 
rear of each row is a drain. Dimensions of the body follow: 
Length, 10% ft.; width, 5% ft., and height, 6 ft. 


Entomological Patrol 
AS spraying and utility truck for com- 
bating blights to vegetation and for tree handling, 
recently added to the equipment of the department of Parks, 
Trenton, N. J., has proved successful. 

The truck, known as the Entomological Patrol, is a two- 
ton Model SDB Autocar Dispatch, equipped with capstan, 
tank, pumping engine and hose (Fig. 5). The tank holds 
300 gal. of spray liquid, enough for 40 moderate-sized trees. 
A four-cylinder, 15-hp. LeRoi engine drives a pump consist- 


Fig. 6. Old method of caging dogs 
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Fig. 4. Airplane service body 


ing of three 4 by 5% in. plungers and 
developing 400-lb. pressure. Liquid 
is forced through a %-in. outlet in the 
spray nozzle at 30 gal. per min. 

During the off season the spraying 
equipment is removed for a flat body. 
Equipment includes a capstan, driven 
from the power take-off. 


Airplane Salvage Body 


A CORPS, U. S. Army, recently 

put in service a special truck for 
salvaging wrecked airplanes, either 
on airports or at distant points not 
readily accessible (Fig. 4). The body, 
which is of the platform type, 18 by 7 
ft., with removable posts and wing 
racks, will carry a complete airplane 
of the pursuit or observation type, or 
parts of larger planes. 

A hand-operated boom with chain 
hoist is provided for loading heavy 
equipment. Chassis is a_six-wheel 
Coleman with six-wheel drive, and 
equipped with single pneumatic tires 
all around. 

The boom may be lowered when not 
in use. It is raised for operation by 
pulling it back until two pins attached 
to side channels can be inserted in 
boom fittings which slide inside the 
side channels. The two wire cables 
are then placed in position over pul- 
leys on tops of two rear body posts. 
The boom is then raised by turning 
either crank on the windlass. A chain 
hoist is attached to cross-bar of the 
boom by a fitting which engages the 
hoist hook. Stakes are padded. There 
are three floodlights for night work, 
two mounted on outside and one inside. 
The inside light is portable and is pro- 
vided with a 50-ft. extension cord. 
Storage space is provided in the body 
for carrying necessary tools, tackle, 
skids and similar articles. Data and 
photograph were furnished by Ma- 
terial Division, Air Corps, U. S. Army. 


November, 1929 






















HAT attractive delivery equipment is a 

| distinct business asset, paying big div- 

idends by attracting and holding cus- 
tomers, has long been sung by merchandising 
truck salesmen and recognized by alert oper- 
ators. Evidence of owner effort to build 
prestige by appealing to the eye is manifest 
everywhere. This effort has resulted in trucks 
with artistic color combinations, graceful lines, 
pleasing lettering, delightful letter and color 
schemes, balance, simplicity, etc. But, with all 
this, one question remained until now un- 
answered—What does the public think of the 
trucks that are supposed to appeal to it? 

A satisfactory answer would, of course, 
serve as a good guide to truck owners and 
salesmen. A verdict based upon a national or 
even sectional survey is naturally out of the 
question, but an expression from a represen- 
tative group in any community is always avail- 
able. The latter was recently resorted to in 
San Francisco when the Pacific Laundry 
Journal conducted a laundry body ap- 
pearance contest. Although the contest 
concerned laundry trucks, the opinions 
rendered are significant in any vocation. 

Twenty women, all of them officers 
and members of the Outdoor Art De- 
partment of the California Club of San 
Francisco, were chosen to act as judges. 
There should be no hesitancy in granting 
their qualifications to act as a repre- 
sentative group, and their views, there- 
fore, become an excellent guide for truck 
salesmen, whose success depends on their 
ability to advance good and sound ideas to 
prospects on all phases of their business. 

The contest was divided into two 
groups, a general and a major fleet 
group, the latter being confined to 
laundries operating 10 or more units of 
the same make and design. Contestants, 
if eligible, were privileged to enter in 
either or both groups. Decisions were 
based on appearance, involving considera- 
tion of such factors as color combination, 
lettering, body design and general har- 
mony. 

The judges examined and studied more 
than 50 delivery trucks used by laundries 
in 11 western states. They took great 
interest in the contest and were out- 
spoken in their views on features that 
did not meet with their approval. 
The results of the balloting follow: 
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General Group 
Place Laundry Chassis 


lst Pacific, Bellingham, Wash. Studebaker 
2nd Crystal, Tillamook, Ore. eo 

3rd Cascade, Sacramento, Cal. Studebaker 
4th Pasadena, Pasadena, Cal. eo 

5th Consolidated, San Jose, Cal. Chevrolet 
6th Payette, Payette, Idaho Dodge 

7th Crystal, Oakland, Cal. Ford 


Major Fleet Group 


lst Ideal, San Francisco, Cal. G.M. 

2nd City Rough Dry, San Fran- Dodge 
cisco, Cal. 

3rd Sunshine, Los Angeles, Cal. Ford 

4th Sanitary, San Diego, Cal. Dodge 


Trucks that expressed simplicity and 
refinement, those which had the quieter, 
more subdued coloring, simple lettering 
and graceful body lines, were the ones 
that appealed especially to them. Glar- 
ing colors, a large amount of lettering, 
and variegated colors and lettering were 
vigorously disapproved. While a few 
judges liked the trucks 
finished in white, most 
of them hesitated to 
commend them for fear 
that they should show 
dirt too readily. As 
for the national adver- 
tising campaign post- 
ers, the majority of the 
judges thought they 
ought to be consigned to 
the rubbish heap as far 
as their use on delivery 
ears was concerned. Use 
of the national emblem 
was deprecated. 





WOMEN GIVE BODY 


Opinions Rendered in Judging Delivery 

Trucks From 11 Western States on 

Appearance Give Idea of What Appeals 
to the Public Eye 
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DEAS TO SALESMEN 


What Women Like About 
Delivery Cars 


A quiet, refined, elegant appearance. 

Subdued colors, such as greens, grays, 
maroons. 

As few colors and as little lettering as 
possible. 

Just the name and the telephone number— 
nothing else. 

Simple, uniform lettering, clear and distinct. 

Graceful, rounded body lines. 


The word characterizing the service lettered 
in size equal to the name of the company. 


Subordination of all lettering relative to 
auxiliary service so that readers will not 
confuse the auxiliary with the principal 
service. 


What They Don’t Like 


Wild riots of color. 

Big, noisy lettering. 

Different kinds of lettering on the same 
truck. 


Use of the national emblem in any form. 
National advertising campaign posters. 


Visors on the front of the car carrying the 
name. 


Long, square overhang on the body. 
Soiled bundles anywhere on the outside of 
the car. 


White cars—unless kept scrupulously clean 
and painted so often that the paint never 
shows the faintest trace of dinginess. 


Panel below: 
Entries placing in 
the general group. 
Ist, Pacific Laun- 
dry, Bellingham, 
Washington; 2nd, 
Crystal Laundry, 
Tillamook, Oregon; 
3rd, Cascade Laun- 

dry, Sacvamento 
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First place in the 
major fleet group 
was won by the 
Ideal Laundry, San 
Francisco, the choc- 
olate - brown color, 
panel and small let- 
tering appealing to 
the judges 


The colors that seemed to them most 
pleasing were the greens, grays, 
maroons and some shades of blue. They 
were unanimous in the opinion that 
iettering should be uniform and simple 
ahd most of them thought the name and 
telephone number sufficient. Adver- 
tising slogans were considered unneces- 
sary, hard to read, and tending to mar 
the general appearance. 

The verdict on the prize-winner in 
the first group was that it possessed an 
appearance of refinement and elegance, 
combined life and good color, and had 
very graceful lines. Some _ judges 
thought there could have been less 
lettering on it but the color scheme of 
deep green for the hood, lower half of 
the body and the strip between the 
upper panel and the top, with a very 
light green panel carrying the name of 
the laundry in the same shade of green 
as was used elsewhere, made a great 
impression on them. 

Second place was easily won by the 
Crystal Laundry of Tillamook. The 
simplicity of this car, colored a sand 
gray throughout except for black 
fenders and running board, red spokes 
and very light green lettering, appealed 
to them. Some of the judges liked the 
lettering on this better than on the 
Pacific Laundry truck. Others thought 
the color scheme somewhat drab, al- 
though it was generally conceded that 
the color would be very durable and 
that the car always would look well. 
One or two objected to the red spokes. 

The solid green color and simple gold 
lettering on the Cascade Laundry truck, 
along with graceful body lines and 
generally dignified appearance, were 
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responsible for this entry being given 
third place. Opinion as to the de- 
sirability of the large picture of a big 
cascade of water which filled the panel 
was divided. Some thought it rather 
attractive, but others disapproved of it. 

Pasadena Laundry took fourth place 
because of its simple, dignified appear- 
ance. This car was maroon throughout 
except for the top of the hood and the 
strip between the panels, which was a 
brown or gray. The simplicity of the 
lettering, consisting merely of the name 
of the laundry on the panel, with the 
words “dry cleaning” on the strip be- 
low, drew much favorable comment. 

The Consolidated Laundry “truck also 
seemed to express refinement, strength 
and dignity, according to the judges, 
and the uniformity of the lettering 
pleased them. This truck was dark blue 
on the lower part of the hood and body, 
with a light blue panel and top of the 
hood, while the lettering was in gold. 

Although there were several white 
cars, the Payette Laundry truck was 
considered the best of this group. The 
fact that only two colors were used 
and the lettering was uniform was help- 
ful to this entry. 
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While some of the 
judges commented 
unfavorably on the 
large letters on the 
City Rough Dry 
Laundry, this body 
took second place. 
Third place went 
to the Sunshine 
Laundry 


Seventh place went to the Crystal 
Laundry of Oakland, on the strength of 
good color harmony between the gray 
body and the maroon strip running hori- 
zontally across the center. The letter- 
ing was considered good, although one 
judge thought that it would have been 
better in maroon than in the white or 
light gray actually used. 

In the major fleet classification com- 
petition for first place honors resulted 
in a close race between the Ideal Laun- 
dry and the City Rough Dry, opinion 
being only slightly in favor of the Ideal 
truck. The general brown color of the 
City Rough Dry was commented on favor- 
ably by nearly everyone, but the large 
amount of lettering and the large size 
of the letters detracted from the appear- 
ance, they thought. The chocolate 
brown color of the Ideal appealed to 
some and did not appeal to others. 
Some thought the panel constituted too 
large a block of white and believed that 
less lettering would be desirable. 

Third place went to the Sunshine 
Laundry entry, with several reserva- 
tions. Several judges were afraid that 
the light blue used on the hood and the 
lower half of the body would fade out, 
ethers did not care so for the oval de- 
sign on the panel. One or two noticed 
the lettering on the visor and disap- 
proved of it. 

The Sanitary Laundry truck was 
dignified, in the opinion of some, but 
black was held as too somber a color, 
and the use of the campaign poster 
distasteful. 

A summary of the likes and dislikes 
of the judges is shown in the box on 
page 23. 
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WHAT'S THE LATEST DOPE 
ABOUT TRUCK DIESELS” 






























































1 HEN accounts of flights of 
Chats With Factory Men Produce \/ HEN accounts of dights of 
oe sd ‘ Diesel type engine appeared 
Opinions and Conflicting Impress lons on front pages of daily newspapers 
recently, a host of trucks dealers, 
salesmen and fleet owners no 
doubt again started wondering 
about Diesel engines for trucks. 
Firmly fixed in their minds was the 
idea that Diesel engines were heavy, 
too heavy for truck use, in fact. A 
single flight of an airplane with a 
Diesel powerplant knocked the bot- 
tom out of that idea because, obvi- 
ously, no successful airplane engine 
can be heavy in proportion to its 
power output. 

Interest in Diesels on the part of 
sellers and users of motor trucks is 
no mere idle curiosity. Rather, it 
is a matter of deep concern. No 
salesman who is given the oppor- 
tunity to sell the first properly de- 
signed Diesel-engined truck will 
need any pepping-up by a sales 
manager to induce him to gallop 
around his list of prospects joy- 
fully pointing out the fuel economy 
of the new engine. Some far- 
sighted dealers already are turning 
over in their minds the defensive 
measures they will adopt if they 
are obliged to compete with Diesels. 
- Two questions arise about the 
future Diesel truck engine. When 
will an engine of this type be avail- 
able for truck use, and what, if 
anything, is preventing this event 
from taking place in the very near 
future? 

Lacking the ability of a gypsy 
fortune-teller, or a Hindu mystic, 
to read the future, no one is safe in 
making a definite prediction in an- 
swer to the first 
query, or a com- 
plete explanation 
for the second. If 
one wishes to find 
out, if possible, the 
plans of engine 
builders and truck 
manufacturers, the 
logical course is to 
go and ask for in- 
formation. So 
COMMERCIAL CAR 
JOURNAL AND OPER- 
ATION & MAINTE- 
NANCE conducted 
(Turn to page 60, 
please) 
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motor trucks. His knowledge of the various 
types of engines, final drives, and other units 
comes to him direct from the manufacturers, trade 
journals, truck owner associations, etc. He keeps 
in touch with new truck models, improvements in 
truck design, materials and construction because 
by doing so he may save money through lower 
operation cost or increased transportation efficiency. 
When such a truck prospect adds to his fleet he 
generally buys; he is sedom sold. His decision to 
buy certain equipment is based on cold facts 


| HE average truck prospect of today knows 


TRANSPORTATION 





brought out by a careful analysis of his transpor- 
tation problem. Naturally he is influenced by such 
factors as the cooperation given by the truck sales- 
man, the integrity of the manufacturer, avail- 
ability of service and the truck itself. 

When approaching a buyer having these habits, 
a real salesman of transportation is qualified to 
render a valuable service. By a real salesman is 
meant one for whom there is no “quitting time 
whistle” and who has the right attitude regarding 
the value of investigations. Such a man is out 
early in the morning and late at night, following 
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“ACTS MAKE SALES 


up truck routes, working with drivers, interviewing garage 
men, observing methods of handling, loading and unloading. 
He makes direct comparisons with similar operations else- 
where, looks for the short cuts and more direct methods by 
which costs can be lowered, in fact, makes a thorough 
analysis of the entire transportation problem. 

After he is thoroughly convinced that he has something 
tangible worked out, something logical that will either cut 
operating costs or increase the transportation efficiency of 
a particular operation, he has a message of vital importance 
that the user will gladly receive. 

There are no fixed rules to follow because it is seldom that 
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An Article That Throws Light 

on Factors That Enable the 

Truck Salesman to Sell Trans- 
portation Intelligently 


By Fred B. Lautzenhiser 


Transportation Sales Engineer, International 
Harvester Co. of America 


What must the modern truck salesman’s selling equip- 
ment comprise in a market where the average buyer of 
the truck knows the product? 


The answer is: A thorough knowledge of transportation 
and how to sell it. 


This article explains the seven factors involved in suc- 
cessful transportation selling, and tells how the salesman 
should proceed. 


two transportation problems are exactly alike. In general, 
however, there are seven factors involved, which, if fully 
met with, will result in efficient transportation. Enumerated 
somewhat in the order of their importance, they are: 


The commodity to be hauled. 

The quantity, size and weight of the load. 
The distance or length of the haul. 

The frequency of trips. 


Will the operation per- 
mit the use of trailers? 

The nature of the road 
and grades to be en- 
countered. 

State laws and operating 
restrictions. 


From these seven factors 
can be determined the 
proper _ transportation 
equipment for any purpose. 
Frequently, the analysis 
will result in entirely dif- 
ferent equipment than that 
which either the user or 
the “consultant” had in 
mind in the beginning. It 
may result in the purchase 
of either a lesser or a 
greater number of trucks 
or trucks of lesser or 
greater capacity than was 
at first thought necessary. 
It may involve trailers, 
special purpose bodies or 
other special equipment. 
The tire question, itself of 
great importance, can only 
thus be solved correctly. 
(Turn to page 58, please) 
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AFTER 


Visioning a future 
when trains of trail- 
ers will be traversing 
the highways of the 
United States from coast to coast and 
border to border, forward-looking truck 
operators and manufacturers perceive 
the need for a standardized fifth wheel. 
If they read correctly the handwriting 
they see on the wall, there is immediate 
necessity for action to promote the 
progress of trailer operation, which is 
unquestionably an important adjunct 
of highway transportation. 

While granting that extensive de- 
velopment will depend upon some form 
of standardization, the casual observer 
may be prompted to dismiss the matter 
with, “All right, let the trailer manufac- 
turers get together and adopt one of 
their fifth wheels for uniformity’s 
sake.” 

Actually a settlement is not as easy 
as all that. Manufacturers of trailers 
right along have been placing the pre- 
ponderance of their selling arguments 
on the impact-coupling features of their 
fifth-wheel attachments. Each has his 
own good reasons for believing and de- 
claring that his fifth wheel is superior 
to those of his competitors. It would 
be too much, therefore, to ask one man- 
ufacturer to admit now, by accepting 
for standardization’s sake the fifth 
wheel of another, that he had been sec- 
ond best all along. In effect, such 
acceptance would be just such an ad- 
mission. 


Trailer manufacturers cannot be ex- 
pected to scrap their patents and the 
reputations they have bought for their 
devices by the expenditure of much 
money and sales effort. There can be 
no hope for a standardization agree- 
ment on such a basis. As matters 
stand the sole hope that appears to 
exist is for the trailer makers to con- 
tinue manufacturing their present de- 
vices, and to agree upon partial stand- 
ardization by means of a fifth-wheel 
device yet to be perfected, or by means 
of a return to the fundamental principle 
from which the present patented types 
were developed, and leave, as one truck 
factory representative suggested, the 
problem of means for coupling and un- 
coupling the trailers to truck makers 
for solution. 


The value of such partial acceptance 
would lie in the fact that trailer manu- 
facturers could continue to sell their 
established products to those who de- 
sire them, and offer the so-called stand- 
ard fifth wheel to those operators whose 
operations had a need for interchange- 
able tractors and trailers. 

Such an arrangement ought to 
achieve the desired end with no loss of 
prestige to any manufacturer. 





Trailers 


November, 1929 





Out in Sioux Falls, 
S. D., there’s a big haul- 
for-hire truck operator 
who proposes to inaugu- 
rate an entirely new wrinkle in truck 
transportation by next spring. In our 
estimation it will be more than a 
wrinkle; it will be a decided pleat carry- 
ing the idea of truck and rail coordina- 
tion to the nth degree of application. 
By means of flat cars to be leased 
from the railroad just as circuses lease 
trains, this operator plans to haul 
loaded trucks to various division points 
where the trucks will be run off the flat 
cars and driven around the surrounding 
territory making freight deliveries. 
The flat-car service, it is claimed, 
will retain for shippers the economies 
and time-saving advantages of but one 
loading and unloading of goods, and at 
the same time do away with driving 
trucks over long stretches of gravel 
which at times are a most cuss-inspir- 
ing sight. (South Dakota, we are in- 
formed, has no paved highways.) 
Present truck operation costs of the 
company average 17 cents a mile. The 
fiat-car service will probably connect 
Sioux Falls with Mitchell, a town 75 
miles distant. It costs $13.09 to drive 
a truck from Sioux Falls to Mitchell. 
It is estimated that the flat-car auxil- 


Extra! 


iary will cut the operation expense in . 


half. 











HOURS 


Offhand we can think of a number 
of wrinkles in the wrinkle, but perhaps 
time and experience will iron them out. 


=> 


If you are one of the 
Looks few doubting Thomases 
who have yet to be con- 
vinced that good-look- 
ing truck equipment can be made a bus- 
iness asset, verily, verily listen to this: 
A coke distributor in one of our 
very large cities has been vigorously 
selling coke as the most cleanly of fuels. 
Not a smudge in a carload, so to speak. 
He has backed up his selling with neat, 
aluminum-painted truck equipment, 
pointing to its cleanly appearance as 
being characteristic of the coke hauled. 
Several weeks ago a cold spell hit the 
city in question and the distributor 
found himself with plenty of coke and 
plenty of orders, more orders in fact 
than his equipment could handle. So he 
hired equipment. And when one hires, 
one can’t be over-particular about the 
looks of the equipment hired. He 
couldn’t be, and there were some pretty 
crusty trucks among the hired 25 sent 
out to represent him. 

Under ordinary circumstances the 
emergency might have been handled 
without untoward incidents. But he had 
sold cleanliness and appearance to. such 
an extent that not one, but half a dozen 
customers refused to let the dirty vehi- 
cles stand in front of their residences 
and unload. 

The experience, he figures, was well 
worth whatever it cost. Orders ea- 
abled him to gage how well he had sold 
the coke idea, but until his customers 
had complained of sore eyes, he did not 
know how well he had merchandised 
truck looks. 

Verily, verily, go thou and... 
know. 


you 


=> 


Balloon tire talk ap- 

pears at this moment 
Balloons to be giving the 

truck trade and 
truck manufacturers some concern. 

The other day we heard a truck man 
declare that balloon tire talk is pure 
mercenary propaganda of tire manu- 
facturers. Is it? Is it likely that tire 
makers think it as easy as all that to 
influence the judgment of chassis en- 
gineers? Is it likely that tire makers 
have no regard for so all-important a 
matter as economic value? 

The answer to all three questions is 
an emphatic “No!” And for corrobo- 
ration please see the reasoning on pages 
30 and 31 of this issue—G.T.H. 
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believe the Six-Cylinder 
Chevrolet is the most 
economical automotive 
equipment we have ever 
operated” ER DELIVERY SR 
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ITH their own actual cost records covering a wide variety of 

motor trucks to guide them in their selection, the Horlacher De- 
livery Service, Inc.—one of the largest fleet operators in Philadelphia 
—have standardized on the new Chevrolet Six-Cylinder Trucks for all 
service up to 1% ton capacity. 


Chevrolet’s outstanding appearance, its fine six-cylinder performance, 
as well as its remarkable economy of upkeep and operation, are the 
reasons given by the Horlacher Delivery Service, Inc., for their prefer- 
ence for Chevrolet six-cylinder trucks. 


Visit your Chevrolet dealer today. Learn for yourself, from an actual 
trial load demonstration, how much better, faster and more economi- 
cally these new six-cylinder trucks will do your work. 


CHEVROLET MOTOR COMPANY, DETROIT, MICHIGAN 
Division of General Motors Corporation 
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TIRE EXPERTS SEE 


Better Performance at Lower Cost Reason 


Advanced for Rapid 


Acceptance by Truck 


Makers and Operators 


IVERS of advice incur a special 
[ obligation to keep their recom- 
mendations up-to-date. Lawyers 
spend countless hours studying the 
most recent legislation and court de- 
cisions, doctors attend clinics, traffic 
officers study today’s detour bulletins. 
Truck dealers and salesmen are ad- 
visers, from choice and from necessity, 
on a large variety of subjects. An 
ordinary sale involves choice of type 
and size of chassis and body and selec- 
tion of equipment. Other sales require 
comprehensive transportation surveys. 
In either case tire equipment is one of 
the major items considered, not alone 
because tire cost is a large part of 
operating expense, but because per- 
formance depends upon tires to a very 
large degree. Therefore those who 
sell trucks must be, and they are, 
ready to recommend tire equipment to 
their prospects. In a very large ma- 
jority of cases—a tire salesman of 
long experience puts it at 95 per cent 
—the advice is accepted. 
Right. now is a time when anyone 


who has the power to recommend or 
decide what tires shall be used upon 
any given truck, or trucks, should be 
very much on the alert. The respec- 
tive fields of the solid tire and the 
high pressure pneumatic have been 
pretty well defined, and the cushion 
tire has made a place for itself to such 
an extent that some state legislatures 
have acknowledged its existence with 
descriminative legislation. Solid tire 
change-overs to pneumatics have been 
standardized by use of dual wheels on 
demountable hubs or by the cut-down 
method in which a new felloe band is 
welded on the spokes of the cast wheel. 
With all of these questions fairly well 
settled, another development comes 
along which is likely to reopen the 
whole question of tire equipment. 
This development is the truck bal- 
loon which is expected to displace the 
high pressure pneumatic in the same 
fashion that high pressure tires sup- 
planted solids. The difference between 
the two changes is that the balloon 
will take first place away from its 


CHANGE-OVER DATA 


High Pressure Balloon 
20-in. Diameter 
Tire Rim Max. Min. Tire Rim Max. Min. 
Size Size Load Pressure Size Size Load Pressure 
in. in. Ib. in. in. in. Ib. Ib. 
30x5 30x5 1700 80 7.00-20 32x6 1700 50 
32x6 32x6 2200 90 7.50-20 32x6 2200 60 
8.25-20 34x7 2800 60 
Hi xt M100 9.00-20 34x7 3500 65 
36x8 36x8 3600 110 9.75-20 36x8 4200 70 
38x9 36x8 4500 120 10.50-20 36x8 5000 75 
’ 24-in. Diameter 
36x6 36x6 2500 90 *8.25-22 36x7 *2800 60 
38x7 38x7 3200 100 9.00-24 38x7 3500 65 
40x8 40x8 4000 110 9.75-24 40x8 4200 70 
42x9 40x8 5000 120 10.50-24 40x8 5000 75 


Some of the sizes given are just going into production and this table should be 
checked with tire dealer or branch before a positive recommendation is made. 
Balloons are available in 8.25, 9.00 and 9.75 in. sizes for 22 in. wheels. A 9-10 rim 
recently was adopted as standard for 10.50 balloons and 9 and 10 in. high-pressure 


tires. 


*Use of this size tire involves a wheel change. 
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RISE or BALLOON 


high pressure rival in 
much less time than the 
latter overcame the well- 
established solid. The 
changes have one simi- 
larity, in each case the 
tire. displaced will retain 
a restricted field of use- 
fulness after relinquish- 
ing first place. 

When will the change 
take place and how long 
will it take? The change 
has already started, will 
be well under way next 
year and will be com- 
pleted in from two to 
three years, according to 
executives of several tire 
companies. One company 
predicts that 90 per cent 
of trucks will be balloon 
equipped within three 
years. An executive of 
another company believes 
that the change will be 
accomplished in much 
less than three years, ex- 
cept on trucks rated at 
five tons or more. An- 
other predicts some very 
interesting factory an- 
nouncements within a 
few months. 

Evidence that the 
change is under way may 
be found by comparison 
of specifications a year 
ago and today. Seven 
models on balloon tires 
and one on high pressure 
pneumatics were listed 
in the 1000- 
lb. group in 
specification 
tables of the 
October issue 
of COMMER- 
CIAL CAR 
JOURNAL AND 
OPERATION & 
MAINTE- 
NANCE. In 
the %-ton 
group five 
were on bal- 
loons and two 
on high pres- 
(Turnto page 
46, please) 
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10. 
il. 
12. 


12a. 


12b. 


13. 


13a. 


13b. 


14. 
15. 


FLAT 


RATE 


PRICE 
NUMBER 3 


LIST 


CHEVROLET AND REO 


CHEVROLET 
Generator-Starter 


. Charging rate, adjust 


All models 


ee 


. Generator brushes, renew 


4 cylinder models 
6 cylinder models .......... 


Starter brushes, renew 
OS eee ete 


Generator, overhaul 
Pek ERO Fas Sosa isiere ainia'a wie Ss 


Generator, remove and reinstall 

only 
Series V, AA, AB, AC and 
6 cylinder 


Generator, test, turn down and 
undercut commutator and renew 
all brushes when generator is 
out 
4 cylinder models .......... 
6 cylinder models .......... 
Renew field coils in connection 
with operation 12a add 
4 cylinder models .......... 
6 cylinder models .......... 
Starter, remove and reinstall 
ee ee eee 
Starter, test, turn down and 
undercut commutator and renew 
all brushes when starter is out 
All models 
Renew field coils in connection 
with operation 13a add 
4 cylinder models .......... 
6 cylinder models 
Starter, overhaul 
All models 
Bendix spring, renew 
cylinder models 
6 cylinder models 


ee ee 


Na 
on 


4.50 
4.40 


80 
1.60 


1.00 


Switches, Lights, Horn 


16. 


17. 
18. 


19. 


Starter switch, remove and re- 
place or renew 
All models 
Ignition switch, renew 
All models 
Test light circuit with meter for 
open, shorts, resistance, ground 
All models 


Horn, clean, oil and adjust.... 


er 


ee 


Fenders, Running Board 


- 
3. 
Ss. 
6. 


r fe 


8. 


z: 
2. 


3. 
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and Splashers 


Front fenders, standard, renew 
All models 
Rear fender, standard, renew 
Oe eee oe 
Running board, renew 
All models 


Running board and_ splashers, 
same side, renew 

Se ere rr err 
Running board, splasher and 
‘fenders, same side, renew 

All models 
Running board (renew) 

All models 


ee ey 


Wheels 


Wheel, one, remove and replace 
All models 


ee twee ree eee eree 


Wheels, one, remove and re- 
place 

a rer ere 
Tram front wheels 

Es ho ibinw co s'e's-n 






$2.25 
1.80 
3.25 


3.50 


6.50 
3.60 


$0.75 











NOTE 

This concludes Chevrolet prices which 
appeared in the August, September and 
October issues. Unless otherwise noted, 
prices apply to K, V, AA, AB and AC 
series cars and LM, LO and LQ trucks. 

Additional Reo prices are given to sup- 
plement those given in Price Lists 23, 24, 
25 and 31. Reo prices will be continued 
in an early isssue. 








4. Bearing assemblies one front 
wheel, renew all inner and outer 
PS eee oe ee gene 


5. Bearing assemblies, both front 
wheels, clean, repack and ad- 
MBE Vans aces cuenieateraa een as 

6. Rear wheels, both, tighten on 
shaft 

All models 


Body and Frame 


1. Body bolts, tighten all 
Delivery cars 
MEM GIG. 5 i 2.5.0.6. 00 5000 


3. Body assembly, remove and re- 
place 
Delivery cars 
Truck models 
4. Door glass, renew 
er er eee 


6. Windshield frame assembly, re- 
move and replace 
PEANUT, 0.9 wisieis wins b'e dues 
. Renew all bumpers, one door, 
ere crr es 
9. Hood lacing, renew 
All models 
10. Renew chassis frame assembly 
Oe | Tee ae 
All truck models 


$1.25 
1.50 


16.00 
17.50 


2.00 


Lubrication—Tightening 


1. General tightening — Includes: 
Tighten body hold down bolts, 
cowl, dash, floor, instrument 


board, fenders, running boards, 
splash and dust shields, bump- 
ers, sills, springs, radiator, tire 
carrier, rim and wheel bolts 
and nuts. Adjust door bump- 
and front and rear wheel bear- 
ings 

Delivery models 

co eee eee 


2. Complete lubrication—Includes : 
Drain and renew lubricant in 
crankcase, transmission and dif- 
ferential. Lubricate all oil and 
grease cups and pressure fit- 
tings. Use oil can on _ brake 
clevis pins, doors, spark and 
throttle controls. Repack dis- 
tributor, steering gear and front 
wheels. Use penetrating oil on 
springs. Water battery 

Delivery models 
BE “PRO. 6S 5 do Ss 500% 

3. Lubricate all grease cups, 

cups and pressure fittings 
All models 


$6.50 
7.00 


3.50 
3.75 


REO 
Front Axle 


1. Axle center, remove and replace 
_ 


3 DA,. DC. FA. FE. FFP, 
FC, FD, GA, GC, GD .. 


$6.75 
7.75 


10.00 





nN 


an 


. Axle center, remove, straighten 


and reinstall 


9 BD aeveveneseseesvsens 


B, DA, DC, FA, FE, FF, 
FC, FD, GA, GC, G 


. Straighten axle when axle is out 


All models 


- Knuckle kingbolts, both, remove, 


inept, clean and reinstall 
B, DA, DC, FA, FE, FF 
FC, ED, G, GA, GC, GD 


: Kone arm, renew one only 


. Knuckle or axle bushings and 


king pins, renew both 
when Re are out 


B, 


sides, 


- All axle, knuckle and knuckle 


arm pins, bushings, thrust bear- 
ings and ball studs and seats, 
renew 

MW WWesntewiade cok ke wae 


B, DA, DC, FA, FE, FF, FC, 
FD, GA, GC, GD 


7x. Knuckle only, renew one 


8. 


3. 


10. 


4. 


12. 


13. 


All other models 


Change camber of axle center 
with portable press, without re- 
moving 

iC En es ae eee re 


B, DA, 


Tie rod bushings and pins or 
ball joint parts renew and align 
wheels 


All models 


Steering 


Drag link, 
replace 
All models 


Steering gear assembly, remove 


and replace (provided body or 
cab does not interfere) 


remove, clean and 


Ce 


System, adjust at all points 
All models 


Gear, adjust at gear and sec- 
tor only 


Se eree ri rie re 


13a. Gear, adjust at housing only 


14. 


15. 


—" 


ge 


18. 


6. 


All other models 
Gear housing assembly, 


over- 


B, "DA, DC (remove and re- 
instail steering gear) 
All other models 


Steering wheel, remove and re- 
place 
All models 


Tighten gear housing to frame 
All models 


rd 


ee 


Reset steering gear arm 
All models 


ee ey 


- Check only camber, castor and 
toe-in. No repairs included. 
Check tracking of rear wheels 
All models 


re 









9.75 
12.75 


15.00 


3.50 


4.00 
5.00 


1.50 


7.75 
8.75 


11.00 


$2.15 


4.00 
5.25 
5.25 


3.00 


1.75 


8.00 
11.00 


5.50 


25.80 
5.50 
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Jack Causes Fire 
A jack placed under an axle on an 
angle slipped on a concrete floor and 
made a spark which ignited gasoline 


drippings and caused a fire. This in- 
cident is reported by W. E. Warner, 
Brentford, England. 

He suggests that whenever jacks 
must be placed in such a position that 
they are likely to slip on concrete that 
cardboard, wall board or wood be placed 
under them to prevent sparks—and fires. 


Steering Gear Repair Bracket 

A steering gear assembly undergoing 
repair on a work bench takes up a lot 
of room. To reduce this space re- 
auired and to make the housing more 
accessible some shops use a bracket to 
which the housing is bolted while re- 
pairs are being made. The _ bracket 
consists of a wide flat strip of iron or 
steel bent and bolted to the work bench. 

This plan has one disadvantage which 
is that the steering gear is in the way 
if a mechanic is compelled to stop work 
on it and start on something else. 

Mounting the bracket in a_ socket 
overcomes this difficulty. In one large 
shop every steering gear undergoing 
repair is bolted to a bracket and much 
time saved. 





$5 


Ideas for Service Hints from shop 
Tell all about the 
idea in shop terms and send drawing 
Five dollars will be 


men are welcome. 


or photograph. 
paid each successful contributor. 
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Ford Axle Shafts 


Axle shafts and housings of Ford 
Model AA trucks which have separate 
emergency brakes on the rear wheels 
are different from those with the four 
brake system. Therefore neither hous- 
ings nor shafts are interchangeable. 

The longer parts are used in trucks 
with separate emergency brakes. Axle 
shafts are approximately 13/16 in. 
longer than shafts used in trucks which 
have only one brake in each rear wheel. 
Housings are 25/32 in. longer. 


Lamp Holder 


Holding a portable lamp in position 
so it will light under a fender is no 
easy job. Many of the hooks, clamps 
and gadgets of various kinds which 
serve for ordinary jobs will not serve 
for this job, as Jos. J. Coyle, Denver, 
Colo., points out. 

A holder which will support a lamp 
under a fender and in many other out- 
of-the-way places is illustrated. <A 
metal band is fashioned to fit about the 
socket of the lamp, much like a radiator 
hose clamp. The figure 8 clamp is 
made from an old valve spring. Three 
or four turns are left coiled and two 
ends are straightened and crossed, as 
shown. To one end of the wire a sec- 
tion of small rod 1 in. long is welded 
and two rods are welded to the other 
arm. Short pieces of rubber tubing are 
slipped over the crossbars. These give 
a good grip and prevent scratching or 
marring painted or polished surfaces, 

The coiled center section of the 
spring is inserted between the ends of 















HINTS 


From Shop and Factory 


the metal clamp on the socket and held 
in place by two rubber washers, through 
which a bolt and nut are fastened. 


Studebaker Front Axles 


The Studebaker Corporation strongly 
advises against heating front axles for 
straightening. The factory advises if 
the bend is slight, it may be possible 
to straighten the part cold in an 
arbor press. 

If a front axle is sprung or bent, the 
factory suggests that it be replaced 
with a service axle and the damaged 
ene sent to the factory, where it will be 
properly straightened and returned for 
a service charge of $2.50. 
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WHY WASTE FORTUNES 


Hundreds of Thousands Sunk in Engineering 
Research Can Be Scrapped by a Mechanic 


Who Ignores Service Instructions 


displeased. In fact he was as sore 
as the proverbial poisoned pup. 

“The servicing some mechanics give 
a truck,” he was saying, “makes me 
sick.” Here he indulged in an expres- 
sive gesture denoting extreme nausea, 
one hand going to his forehead and the 
other to the pit of his stomach while 
his eyes rolled ceilingward until only 
the whites showed. His pain was plain 
to be seen. We offered him an aspirin 
tablet which he laughingly refused and 
then proceeded with his grievance. 

“Now understand, my complaint is 
not the result of long-distance diag- 
nosis. I know what I’m talking about 
because I’ve seen with my own eyes the 
elementary mistakes of which many me- 
chanics are guilty. Just recently I 
made a trip into the field to find out if 
a new model—in production for several 
months—was giving the performance 
our designers believed it capable of giv- 
ing. What did I find? Well, what I 
found after traveling several hundred 
miles to run down a complaint from a 
good dealer will serve as a good ex- 
ample of what I found in a score of 
places. 

“I was shown a truck. ‘It won’t pull,’ 
said the dealer, in a tone that gave me 
to understand the factory was to blame. 
I looked it over. No wonder it wouldn’t 
pull! I found three types of spark 
plugs in the same engine; tappet clear- 
ances varying from nothing to .020 in.; 
breaker points opening only .010 in., 
and one brake dragging. All due to the 
carelessness or ignorance of a mechanic. 

“The result of this mechanic’s experi- 
ment with spark plugs was that he had 
two squibs and four fire crackers in- 
stead of six good cylinders. Our staff 
spent months of time and heaps of 
money to work out the design of a com- 
bustion chamber that would give us lots 
of power without roughness. No sane 
mechanic would throw 1000 one-dollar 
bills in an open fireplace, would he? 
Of course not, but this mechanic threw 
away the benefit of research costing 
several times $10,000 by using plugs 
not adapted to the engine. When I saw 
that two old spark plugs had made a 
total loss of our research I was peeved. 

“Checking up on tappets gave me an- 
other shock. I was in no humor for 
telling jokes when I found another lot 


| ais factory service engineer was 


November, 1929 


By James W. Cottrell 



































Trying to find top dead center by push- 
ing a wire through a spark plug hole 
is guesswork. A_ careful mechanic 
sets ignition timing to factory stand- 
ards by using a timing lamp outfit, or 
equally accurate means 


of painstaking investigation thrown 
overboard without mercy. To insure 
long life for valves and to keep them 
quiet, tappet clearance must be set cor- 
rectly. That is like saying that two 
plus two equal four. No one disputes 
it. But what about the effect of tappet 
clearance on valve timing? We, in the 
factory experimental department, do 
not guess about valve timing. A high 
school student could suggest a valve 
timing which would make an engine 
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run. Owners demand a lot more than 
‘just running’ nowadays. Valve timing 
which gives best results under condi- 
tions under which the engine is likely to 
operate is what we are after. We go 
after it by carefully working out a de- 
sign and then checking it by dynamom- 
eter and other tests. Perhaps some 
change is suggested, we try that out, 
make another change and put it 
through the tests. When we finish we 
know what the valve timing should be. 
The timing is based upon a certain 
fixed tappet clearance. In fact the tap- 
pet clearance which we recommend is 
no more subject to change than the 
position of cams on the camshaft. 
“This mechanic who put me in such 
good humor had no clearance on one 
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| SPENT spy FACT 








valve and up to .020 in. on the others. 
Another engineering study cast to the 
winds. What happens to the timing in 
the cylinder with too much clearance? 
First of all the valves open late and 
close early and this reduces power. The 
second fault is that the valves are ham- 
mered open instead of being pushed 
open. Part of the cam has a gradual 
incline to take up the tappet clearance 
and this is followed by the sharper in- 
cline which lifts the valve. When clear- 
ance is too large the gradual incline 
does not take up all of the space be- 
tween valve stem and lifter, or rocker 
arm, and the remaining clearance is 
taken up with a bang. 

“The valve with no clearance will not 
last long. It is opened by the gradual 


ORIES? 





35 


















Temperature affects tappet clearance, 

therefore when a tappet is set “engine 

hot” a thermometer is used to measure 

that temperature just as a feeler gage 
is used to gage clearance 
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incline on the cam and incandescent gas 
which leaks through before the valve 
is fully opened burns valve head. 

“Temperature of the engine affects 
clearance, therefore, we specify that 
tappets shall be set to so much clear- 
ance ‘engine hot.’ That alone will not 
do. On my trip I found a man setting 
tappets on an engine which was hardly 
warm from running a few blocks to the 
service station. Hot means hot, not 
warm or pretty hot. Hot means a cer- 
tain temperature on a thermometer. 

“Timing ignition is another job in 
which mechanics sometimes wreck en- 
gineers’ calculations by carelessness or 
guesswork. To establish the timing 
range for a new engine entails no end 
of labor. Compression ratio, fuel char- 
acteristics, combustion chamber form, 
torque curves, weight of vehicle and 
rear axle ratio are but a few of the 
factors considered in determining the 
best timing and the rate of advance 
for semi-automatic or automatic equip- 
ment. 

“Imagine the feelings of an engineer 
who has taken part in such an investi- 
gation when he sees a mechanic trying 
to find top dead center by pushing a 
wire through a spark plug hole. The 
flywheel can be rocked many degrees 
either way without moving the piston 
far enough for the mechanic to detect 
any movement. Watching breaker 
points open to fix the firing point is 
guesswork. Automatic spark advance 
will cover up some inaccuracies but the 
harmful effects of a late spark still 
remain, particularly at high speeds. 

“Understand me, I am not finding 
fault with all service men. We have a 
fine group of dealers, service managers 
and mechanics, interested in the fac- 
tory’s policy of service. However, there 
are some who cause us trouble because 
they don’t know, don’t care, or are for- 
getful at times. An engine tune-up is 
a simple job, well within the capability 
of any good mechanic. It means so 
much to the truck owner that all con- 
cerned should be more than careful to 
see that it is done right. Right here 
in our own erganization I find several 
who failed on an A-B-C job like an en- 
gine tune-up. Cottrell, you get around 
to see a lot of dealers and service men. 
Check up on engine tune-ups on a few 
calls and see if I am not right.” 

The check-up presented no difficulties. 

The factory engineer is wrong if he 
believes that any considerable percent- 
age of service men do not know how to 
tune an engine. The majority do know. 
Let us forget the minority, for the 
moment, and see how an engine tune-up 
is turned out in an up-to-date shop. 
Suppose we take a number of shots with 
a movie camera in several shops, large 
and small, then take the film to the 
cutting room and make up a single reel. 
When we show the reel let’s reserve a 
seat for the factory engineer. 
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“Two squibs and four fire crackers in- 

stead of six good cylinders” result 

when plugs are mixed in an engine or 

the spark gaps are set any old way. 

Mechanics know that a feeler gage, 

not a screw driver, should be used to 
set gaps 


First shot shows a mechanic pulling 
high-tension wires off plugs and remov- 
ing the plugs with a socket wrench. 
After cleaning the plugs he sets each 
gap with a feeler gage or spark gap 
gage by bending the side wire, not the 
center electrode. If there are any odd 
plugs in the set he replaces them with 
the proper type. He knows that the 
same type of plug should not be used 
in all engines. but all plugs in one en- 
gine should be the same. 

Continuing with the job he takes off 
the distributor gap and removes the 
rotor. Then he turns the engine over 
slowly, or has someone turn it, until 











the breaker points are fully open. He 
checks the gap with feeler gage or igni- 
tion gage and sets it to the opening 
specified by factory. If points are worn 
or pitted, he grinds or replaces them 
with new points and sets the gap to 
standard. 

Ignition timing is next, and he at- 
taches a lamp testing outfit to the dis- 
tributor. The instant the lamp lights, 
with ignition switch ON, the points are 
open. He spots spark timing mark on 
flywheel and checks this against flicker 
of lamp as spark is advanced or re- 
tarded just a trifle. Or our mechanic 
turns the engine over very slowly and 
checks flash of lamp against flywheel 
mark. 

Before doing anything to the carbu- 
retor he drains the sediment bulb or 
fuel filter, cleans the vacuum tank 
screen or fuel pump screen and the 
carburetor inlet screen, if any. 

Checking valve tappets is a part of 
a complete engine tune-up, although ad- 
justment may be another flat rate oper- 
ation. If tappet clearance is given for 
cold engine, the usual standard for 
L-head engine, the mechanic makes this 
check near the end of the job so that 
the engine will be cool. In case the 
engine has been working hard for a 
long time he will allow it to cool off 
before starting the engine tune-up, if 
possible. If tappet clearance is given, 
engine hot, tappets are adjusted first 
or not until all other work is completed 
and the engine can be started. 

On the screen appears a close-up of 
the mechanic while he places a strip of 
feeler stock between an inlet valve 
stem and the tappet. He uses long- 
handled tappet wrenches and brings the 
tappet up until the feeler gage strip is 
held firmly but not pinched by the tap- 
pet and valve stem. He then tightens 
the adjustment, checks it again with 
the feeler. Another feeler strip is used 
on the exhaust valve gap and the job 
repeated on each of the valves in turn. 

The next scene shows the mechanic 
picking up the spark plugs one at a 
time and placing them in the cylinder 
head. After each plug is screwed into 
position with a socket wrench he gives 
an extra pull on the wrench handle to 
make sure that the plug is seated gas- 
tight. 

Some time during the job the fan belt 
is checked and adjusted. The hero of 
this maintenance story does not pull the 
fan belt as tight as he can, but on the 
contrary he makes the adjustment 
loose, rather than tight. In fact, he 
pulls the belt too tight and then slacks 
it off to proper running tension. 

The hood is still up and the mechanic 
starts the engine and makes a general 
inspection to see that everything is run- 
ning properly. If the engine is of the 
overhead valve type and tappet adjust- 
ment is to be made with engine hot, he 
(Turn to page 46, please) 
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WHITE DESIGNS DE LUXE 





JOB FOR LINE WorK 


pearance of a de luxe delivery car with the 

utility of one-man operation of the hydraulic 
tower hoist was recently developed by the White Co., 
in conjunction with engineers of the Cleveland Rail- 
way Co. 

The average tower truck is far from beautiful; 
the tower looks like scaffolding built on the chassis 
and the body, with tool boxes, wires and tackle ex- 
posed to view—and weather—adds nothing to the 
looks. 

In the de luxe White tower truck the delivery car 
body not only is attractive in appearance but it pro- 
vides inclosure for tools and space for three work- 
benches. Thus equipment is protected from the 
weather at all times and may be locked up when 
not in use. 

The tower is mounted on the frame directly in 
back of partition at the rear of the driving compart- 
ment. The assembly embodies a Wood hydraulic 
cylinder 7 in. in diameter with a 5-in. hollow piston. 
The gear pump is driven from a power take-off. 
Working platform is of swivel design, 9 x 4 ft., of 
wooden construction with steel brace rods and high 
double guard rails. It is insulated between platform 
and base plate. 

Lowered in carrying position the top of the plat- 
form is 10 ft. 3 in. from the ground and when fully 
elevated reaches a height of 17 ft. The tower can 
be operated from the top of the platform or from 
control levers in the driver’s compartment, providing 
for one-man operation. Full elevation of the plat- 
form requires 40 seconds. 

The chassis is a White Model 51-A which, however, 
is equipped with a Model 58 front axle to assure 
easy steering and shorter turning radius in traffic. 

Exhibited at the recent A.E.R.A. show in Atlantic 
City this tower truck attracted much attention. 


Right, above: A door in right side of par- 
tition in rear of driver’s compartment gives 
access to interior of the body. There are 
also two doors in the rear. Inside the body 
tool and parts cupboards may be built and 
there is room enough for three work 
benches. Contributing to smart appearance 
are the spare tires in fender wells, disk 
wheels, panels extending to running-board 
height, belt line carried forward to radiator, 
chrome-plated exterior metal parts, for- 
wardly inclined windshield and bus-type 
front marker lights. Right: When lowered 
into traveling position guard rails of the 
platform are placed out of the way and the 


A pearan truck which combines the smart ap- 


assembly is almost concealed by the screen 
which resembles a bus baggage rack 
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Tower Truck With Wood 
Hydraulic Hoist Sports 
Smartness and Utility 
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MACK POWERS BC 


\ NEW model six-cylinder fast truck, de- 





signed to carry loads of 2%-tons and 

to keep up with ordinary passenger car 
traffic on country roads, as well as city streets, 
is the latest offering of Mac. Although the 
new truck is offered with either dual-reduction 
gear or chain drive, as is the case with the 
Mack AB, and its carrying capacity is within 
the range of other Mack models, the BC truck, 
as it is designated, does not replace any pres- 
ent Mack model. Designed to operate at high 
speed, it is powered with a 4 by 5% in. engine, 
developing 100 hp. at 2400 r.p.m., a compara- 
tively fast rear axle ratio of 6.69 to 1 and four- 
wheel internal brakes, operated mechanically 
with vacuum booster. 

Combined fan and water pump, mounted on 
front of the cylinder block, crankcase ventila- 
tion and throttle-controlled exhaust heat about 
the vertical section of the intake pipe and a 
high-pressure oiling system are but a few of 
the interesting features of the new engine. 

With a displacement of 414.4 cu. in., the 
engine develops maximum torque of 276 lb. ft., 
at 1400 r.p.m. Power output is 95 hp. 
at 2000 r.p.m. and 100 at 2400 r.p.m. 
Compression ratio is 4.8 to 1. Cylin- 
ders are cast in block with a separate 
single head. Pistons are light weight 
cast-iron type, 5 in. long. Piston pin 
bosses are diamond-bored. Pins, which 
are full-floating, are 1% in. diameter 
and 3% in. long. 

Connecting rods are tubular, ma- 
chined all over, and are made of drop- 
forged molybdenum steel. Bearings 
are direct-babbitted and are diamond- 
bored, diameter being 2% in. and 
length 1 13/16 in. 

Camshaft is mounted in four bear- 
ings, and is 1%4 in. in diameter. Valves 
are at right side and have flat seats, 
inlet is made of chrome nickel steel 
and exhaust of chrome silicon steel. 













































Below: Two views of Mack BC 
chassis, shaft drive 
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Rated at 2144-3 Tons, New 
tai High-Speed Model is Offered 
Specifications of BC Mack Trucks lg ce ode 
Model... cccccccsccsveccesecccos dual reduction chain drive \Y/ h E h D l R d 
COROBY hic ce ctwaercnesccccces « 2%4—3 tons 24%,—3 tons It It er ua e uction 
vee — peeaesacwatwe a 172 154, 172 ‘ 
Wheelbase, special ..........e20¢ 190 Ch D 
Tires, front standard ........... . 36 x 4 solid 36 x 4 solid Gear Or ain L/rive 
UIE 3s 0 oo cc cheseraeebeneee 36 x 8 pneu. 36 x 8 pneu. 
fy Oe ere ee 36 x 8 solid 36 x 8 solid 
GEREN. no adi oben be Ce decd ee ues 36x 8 dual pneu. 36x 8 dual pneu. 
Engine, model ........-+sseeeee: Mack ay Mack Be 
BIZC nce cr eee esreeesesereserese 6—4 x 2 6—4 x 2 , p , i 4 
Soin rere rr terre 10 @°28 - lal atee A cold circulation type by-pass is incorporated in 
. GRAM: one ess ahavae ese . 
Number of main bearings ......-. 7 a the cooling system, set to open at 150 deg. and close 
pre 5 of maig bearings ...... 3 in. 3 in. at 175 deg. 
IStOM: POLIS) {sips Wek cc cc cede cast-iron cast-iron a ‘ 7 7 
Compression ratio .............. 4.8 to l 4.8 to l Transmission 18 a four-speed unit, with direct on 
Oiling Syetem/. 46075 6 0ccccecin. se procemee pressure fourth. It is provided with a pyramid-shaped con- 
ME... Wai, 1 Omn Dae trol assembly as well as an S.A.E. tire pump mount- 
feed oe cece eeeeeeeeeeee tees M ae 3 ol ee ing, a power take-off and countershaft extension. 
00s SEMA ae kemudeewed f ea * ’ 
Conceal | Segss0ute scs dace shane Northeast Northeast The gear-drive model has two driveshafts with four 
Starter .....s0.0.- ee ececscsecces Northeast Northeast joints. The center support of two ball bearings also 
Gasoline tank, location ........., 35 al seat se, seat carries the driveshaft hand brake assembly 
CONGGG 2 0. oc Faas dteadesnh ete : al. gal. : . . , 
grr gn ca ib nl preter iit) Chain drive model has a semi-floating type of jack- 
Check, pe ..-.----0 Ae. plate shaft and also is equipped with four-wheel service “ 
Transmission, make and mounting. Mack unit Mack unit brakes and driveshaft type hand brake. 
Cieivereale = 6c cic ccc ccs tacas cue Spicer Spicer 
ae ae ee Mack Mack 
OD RR oe, a full floating dead 
! Cs v0 oc Fat eiatien +cede date dual reduction chain 
Steering gear ........ worm and sector worm and sector 
Service brakes, make . Mack Mack 
| rrr 4 wheels 4 wheels 
; RTS 7 ee ry a internal internal 
j method of operation mechanical mechanical 
i) auxiliary operation .. vacuum vacuum 
size of drums, front i7 x3 17 x 3 
size of drums, rear 18 x 3% 18 x 3% 
Hand brake, make .............. Mack Mack 
drum drum 
11 x 6 in. 10 x 4 in 
424%, x 3 424, x 3 
12 12 
56 3/16 x 3% 48 x 3 
1L 14 
flexible flexible 
tapered tapered 
4% 4% 
8 in. 8 in. 
6 3/16 6 3/16 
2% 2% 
4 Ys 
steel spoke steel spoke 





Right, above: Crankcase ventilation is pro- 
vided by a flexible tube extending from the 
valve cover plate to the elbow on the car- 
buretor air intake. Air entering the carbu- 
retor is filtered through an Air Maze cleaner. 
Pressure lubrication system operates under 
a pressure of 55 lb. and extends to main 
connecting rod and camshaft bearings. Ac- 
celeration is mounted in a bracket bolted 
to the cylinder 


Right: Crankcase extends below center line 
of crankshaft for greater rigidity. The fan 
and pump are drivem by belt from the gener- 
ator drive shaft. The H.W. Filtrator is placed 
on a bracket just forward of the flywheel 
housing. Water jacket space may be cleaned 
through openings under two covers bolted to 
cylinder block. Passage extending through 
cylinder block and head to top water outlet 
by-passes water until engine reaches oper- 
ating temperature 
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SCHACHT COMES OuT 





els, announced by The LeBlond- 

Schacht Truck Co., Cincinnati, 
extends the Schacht truck line to 10 
units. The new units, which replace 
former models of the same carrying 
capacity, range from 1% to 5 tons, 
and are designated, rated and listed as 
follows: Series 15, 1%-ton, $1,765; 
Series 20-A, 2%-ton, $1,950; Series 25, 
3-ton, $2,295; Series 30, 4-ton, $2,975, 
and Series 40, 5-ton, $3,400. Series 20, 
a 2-ton chassis listing at $1,850, is the 
only job in this range that continues 
the same as formerly. Series 60, 65, 70 
and 75, the heavier units of the line, are 
unchanged in price and specifications. 


| production of five new mod- 
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New Chassis, Rated From 
1% to 5 Tons, Extend 
Present Line to 10 Units 


Six-cylinder engines, unit-mounted 
four-speed transmissions, full-floating 
rear axles, Spicer universals, Ross 
cam-and-lever steering, pneumatic 
tires and Lockheed four-wheel hydrau- 
lic brakes are common to all the mod- 
els in the 1% to 5-ton range. 

Series 25, with a rated capacity of 
3 tons, is completely new. Attractive 
appearance has been attained in this 
model by streamlining and by chromi- 
um plating the radiator, lamps and 
bumper. It is powered by a six-cylin- 
der 3% by 4% in. Waukesha engine 
with seven-bearing crankshaft. Mount- 
ed in unit with the engine is a mul- 
tiple-disk clutch and a Brown-Lipe 
Model 35 four-speed transmission. A 
full-floating Timken bevel rear axle 
with a gear ratio of 6.17 to 1 is em- 
ployed. The 7-in. pressed-steel frame 
is tapered and suspended on semi- 
elliptic springs. The Lockheed brakes 
are energized by B-K vacuum boosters. 
The hand brake actuates shoes on a 
drum mounted on the transmission. 
Radius rods are a standard feature 
on this model. 











Left: Series 25, Schacht’s latest 3-ton model, 
showing attractive streamlining. Below: 
Schacht Series 20 equipped with a special 
tank body. It has a rated capacity of 2 tons 
and is powered by a six-cylinder 33% x 45% 
in. Continental engine 
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with & New M ODELS 


Views of Schacht Series 30 and 40. Series 
30, right, is equipped with a heavy double 
reduction Wisconsin 6.36 to 1 rear axle. 
Series 40, below, the outstanding heavy duty 
unit of the new models, is powered by a 
six-cylinder 44% x 4, in. Hercules engine 





The Series 20, nominally 
rated at 2 tons, and pow- 
ered by a 3% by 4% in. 
Continental 16C engine, 
serves as a basis of Series 
15 and 20-A. Series 15 
has single pneumatic tires 
on spoke wheels, while 
Series 20-A has a large 
Timken bevel rear axle 
(full-floating), making it 
more suitable for tractor 
and trailer operation or 
light dump truck service. 

The Series 30 chassis, 
with its 7-in. frame, six- 
cylinder 4 by 4% in. en- 
gine and double-reduction 
Wisconsin 6.36 to 1 rear 
axle, is heavier and more 
powerful than the former 
Schacht Model T. Pedal 
pressure of the service 
brake is amplified by B-K 
vacuum boosters. The 
hand brake acts on the 
propeller shaft through a 
Tru-Stop disk brake, made 
by the American Cable 
Co. Standard equipment 
includes 34 by 7 in. pneu- 
matic tires, dual rears, 
electric lights, starter, 
bumper and speedometer. 
Attractive and well-pro- 
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Tires, front, standard ... 


Engine, make and model. Cont. 


ee 


Sacaleas 65 at 2600 
Lubrication, type 
Carburetor, make 


Starting, lighting and igai- 


Brown-Lipe 35 


Front axle, make 
Rear axle, make 





Drive and torque 


+ wheel—L’heed. 


Size of drum, front “<<< x 16 in. 


eee 


Hand brake, make 


d 
Chassis weights ........ 4500 Ib. 








portioned, the Series 40 chassis is the 
outstanding heavy-duty unit of the new 
models. It is equipped with a 4% by 
4% in. Model WXC2 Hercules engine, 
mounted in unit with a Fuller trans- 
mission. The rear axle, a double-reduc- 
tion Wisconsin, Model 1427H, is stated 
to be exceptionally large for a truck of 
this capacity. The braking system is 
similar to that employed in the Series 
30, consisting of Lockheed brakes, B-K 
vacuum booster and Tru-Stop disk. 


Specifications of New Series Schacht Trucks 


25 30 40 
$2,295 $2,975 $3,400 
tons 4 tons 5 tons 
134-146-160 in. 134-146-160 in. 134-146-160 in. 
174-188-199 174-188-199 in. 174-188-199 in. 
32 x 6 in. 34 x 7 in. 36 x 8 in. 
32 x 6 dual 34 x 7 dual 36 x 8 dual 
Waukesha XK Waukesha 6 x 4 Hercules WXC2 
6—3% x 4%4 6—4 x 444 644% x 444 
298 cu. in. 339 cu. in. 360 cu. in. 
66 at 2200 73 at 2200 80 at 2200 
pressure pressure pressure 
Zenith Zenith Zenith 
vacuum pump pump 
22 gal. 22 gal. 22 gal. 
under seat under seat under seat 
Delco Autolite Autolite 
tubular tubular tubular 
B-L 35 Fuller MGU Fuller MGU 
4—unit 4—unit 4—unit 
Spicer Spicer Spicer 
Tim. 14703 H Shuler 5572 Shuler 5572 
Tim. 56000 H Wis. 8817 AL Wis. 1427 H 
bevel double reduction double reduction 
full float. full float. full float. 
6.17 6.36 com’l. 7.14 com’l. 
7.14 dumps 8.00 dumps 
radius rods radius rods radius rods 
and springs and springs and springs 
Ross Ross Ross 
cam and lever cam and lever cam and lever 
+ wheel—L’heed 4 wheel L’heed. 4 wheel L’heed 
hydraulic hydraulic hydraulic 
-K vacuum B-K vacuum B-K vacuum 
24% x 16 in. 34, x 16 in. 3% x 16 in. 
34 x 16 in. 4x 17% in. 5 x 17% in. 
Brown-Lipe Tru-Stop Tru-Stop 
external disk di 


i s 

propeller shaft . propeller shaft propeller shaft 
8% x 24% 12 in. in. 

40 x 24%4—10 a x 24%,—10 40 x 24%4,—10 


50 x 3—13 x 3—14 50 x 3—16 
37 x 3—S5 37 x 3—5 37 x 3—5 
7x3x % in. 7x3x \&% in. 8x3x \&% in. 
taper taper taper 

Budd Budd Budd 

disk disk disk 

5600 Ib. 6500 Ib. 7000 Ib. 
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HERCULES 
FOR 


BUILDS 
HEAVY 


New Three-Model “OO” Series 
Similar to “OX” Types 


ton, Ohio, has developed a new 

four-cylinder series of L-head en- 
gines for heavy-duty service in the 
lower horsepower ranges. Built in 
three models, the new “OO” engines, 
as they are designated, embody the 
characteristics of the Hercules “OX” 
engines, of “which they are smaller 
counterparts. 

Except for differences in bore sizes 
and the parts affected thereby, the 
“OO” Models are identical in general 
design and the majority of the parts 
are interchangeable. The models are 
known as “OOA,” “OOB,” and “OOC,” 
have bores of 3%, 3% and 4 in., re- 
spectively, a common stroke of 4% in. 


He HE Hercules Motors Corp., Can- 
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and develop maximum horsepower of 
35, 38 and 41 at 2000 r.p.m. 

As in all Hercules engines, the “OO” 
Models have the crankcase integral 
with the block. The crankshaft is 2 in. 
in diameter and is carried in three main 
bearings. For further specification de- 
tails, see accompanying table. 

Water for cooling flows from a high 
pressure centrifugal type water pump 
and is directed against the valves 
through a passage between the valves 
and the cylinders. To more quickly 
dissipate heat, the valve ports are de- 
signed to bring the valve guides up 
close to the valve heads. The fan is 
driven by a pulley located on the front 
end of the crankshaft. 

Lubrication is full force feed. The 
pump is located beneath the center 
main bearing and is driven from the 
camshaft by spiral gears. Oil pressure 

(Turn to page 46, please) 





FOURS ”™ 
DUTY 


Hercules “OO” Series 
Model. nscs des cisinsee » Ree a! 
Tye oo scioes ieiiak 
*Bore and strok 

{Displacement 

tHp. @ belied 

No. of main bearings... 

Size of — cede 


nt bearing .. 
d bearing 


oneeeeee 


stem length ........ 
Camshaft, material .... 
No. of bearings ..... 
— ge Sa gh gh 
wi Of geer ....6 
Piston material ....... 
Tim. 1008 16. 606 enti’ 
Weight approximate ... 
Suspension ........... 
Lubrication : 
Compression ratio .... 


sy = of 

x . 
$198.8 cu. in. 
338 hp. 
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Model : 
Capacity. ° 
Wheelbase, '-sta 
optional <« 
special: .s..ccessecses 
Engine, meke cand model. 
SISO Vids an ce vi reépes 
Displacement” invleieke 
Hp. @ 2100 r.p.m..... 
Compression.ratio .... 
Lubrication type .....- 
Carburetor, .make ..... 
Reeds sescawessccks 
Spree: wo tank, capacity. 


#eterene 


US Ge teeeesseee 


standard .. 





eaeeereee 





ee eeee 


tion ee ee 
args atin <ti gers 


eet ee ee 


Pt SES 
Universals, make ..... 
material 
Front axle, make ...... 
Rear axle, make 
Ratio, standard ....... 
Steering gear, make ... 
Le eee 
Service brakes 
Method of operation i 
Springs, front, size ... 
Rear spring .......... 
Frame, Sk, stock 


ter of rear axle 








urnal 





Locatio 
Starting, lighting, -_ 


eeeeeeee 


Length of dash to cen- 


teee 


TN 


Specification of 244-Ton 
ae 


2, in. 
139 fa. 
174 in. 
Buda DW-6 
6—3% x 

= cu. in, 
4.60 to 1 


pressure 


nith 
vacuum 
20 gal. 
under seat 


Auto-Lite 

own 

fin and tube 

B.L. 51 
multiple disk 


Hannum 

screw and lever 

4-w Lockheed 

hydraulic 

bo 4 sh, in. Bs. 
in —l 


ek 
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NEW ,RELAY DUMP COMES 
3 WHEELBASES 


214 -Ton Model 50D Also 
Carries 2 and 3-Ton Ratings 


Ohio, has announced the addition 
" of a new 244-ton truck, known as 
50D, to its line. This new model, 
especially designed with short turning 
radius and weight distribution best 
fitted to dump truck operation require- 
ments, is offered in three wheelbase 
sizes, namely: 160% in., standard; 139 
in., optional short and tractor, and 174 
in., special long. This model besides 
its rating at 21%4-tons will also carry a 
2 and 3-ton rating. Prices are $3,860, 
$3,950 and $4,050, according to rating. 

The unit embodies a six-cylinder en- 
gine, five-speed transmission, four-wheel 
Lockheed hydraulic brakes and Relay 
suspension drive axle. 

Tire equipment, depending on rating, 
is as follows: 36 x 6 in. pneumatics 
front with 36 x 6 in., 38 x 7 in., or 40 
x 8 in. dual rears. 

The powerplant, a 3% x 5 in. Buda 


“| oni Relay Motors Corp., Lima, 


DW-6, has a compression ratio of 4.60 
to 1 and develops 70 hp. at 2100 r.p.m. 
It is mounted in unit with a Brown- 
Lipe multiple-disk clutch and Model 5 
five-speed transmission. Starting, 
lighting and ignition are furnished by 
Auto-Lite equipment. 

The rear axle, providing a_ total 
double reduction of 7.88 to 1 is of the 
full-floating type and Relay design. 
Drive is taken by radius rods and 
torque through springs. Service brakes 
are four-wheel Lockheed hydraulic, 
with 16 x 2% in. drums in front and 
20 x 4 in. drums at rear. The hand 
brake, which is of Relay design, is of 
the external type mounted on the pro- 
peller shaft. Drum size is 10 x 6 in. 
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SEVEN-DAY TIME RECORDER 


One Winding and One 
Chart Serve for Period 


NEW time recorder that gives a 
A complete operative and idle-time 

record of the vehicle on which it 
is mounted over two, four or seven-day 
periods is being marketed by The Elec- 
tric Tachometer Corp., Philadelphia, 
Pa. It is known as Tetco Tim. One 
chart of this instrument serves for the 





Front view of the Tetco Tim seven- 
day time recorder 


duration of the recording period, there 
being a separate circle for each day’s 
record. One day’s record cannot over- 
lap or interfere with the succeeding 
day’s record, as each is made on a new 
circle. One winding of an eight-day 
clock is sufficient for the duration of 
the chart. The multi-day chart not 
only eliminates daily replacements, 
which means saving in time, effort and 
less charts, but permits a quick check- 
up and comparison between the days in 
the period on a single record. 

An added feature is a clock dial lo- 
cated on the front of the instrument, 
which gives it extra utility and facili- 
tates correct time-setting of the chart. 

Records are made by a _ hardened 
steel stylus, actuated by the vibrations 
of a pendulum, which in turn is set in 
motion by the vibrations of the vehicle 
to which the instrument is attached. A 
heavy line scratched by the stylus in 
the wax-covered surface of the chart in- 
dicates time in operation. A thin line 
shows that the vehicle has been idle. 
A patented mechanism trips the stylus 
arm to the next circle at the end of 
each complete revolution of the chart. 
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Reproduction of the multi-chart showing complete seven- 
day record. Each circle represents one day’s operation, 
and each small division is equivalent to 10 minutes. This 
chart was installed 9.35 a. m. Tuesday. Wednesday oper- 
ations started at 7.37 a. m. Absence of the thin line be- 
tween 11.10 a. m. and 11.50 a. m. Thursday indicates that 
the recorder was opened. There was no operation from 
Saturday 12.10 p. m. until Monday 8.10 a. m. Chart re- 
moved Monday 11.30 a. m. The chart indicates no opera- 
tion during the night 


DAY-ELDER 


B ‘Nation reducing the price of several of its models $50, 











National Motors Mfg. Co., Irvington, N. J., maker of 

the Day-Elder line of trucks, has made changes in tire 
sizes, frames, springs and chassis measurements for greater 
strength and increased carrying capacity. Other improve- 
ments include a new cab for the 14-ton MF model and four- 
wheel brakes for the KF 4-5-tonner. 

Tire changes provide the use of the same size singles and 
dugls on the following models: GF 114-tonner, 8-ply 30 x 5’s; 
HBF 2-tonner, 10-ply 32 x 6’s, and JF 3-tonner, 10-ply 
34 x 7’s. Budd wheels are standard on all the foregoing 
models. Tapered channel frames are used instead of 
straight-channel types on Models GF, HF, HBF, KF and 
30A. On the first three models the side channel has a maxi- 
mum depth of 7 in. and tapers to a depth of 4 in. at the 
forward and 5 in. at the rear end. In the previous frame 
the depth was 5% in. throughout its length. On the other 
models the frame tapers from 10 in. to 4% in. at the front 
and 6% at the rear. Previously these frames were 9 and 
8 in. deep. Stock 5/16 in. thick is used instead of % in. 

Helper springs are now used on all models. They are 
mounted on top of the regular springs, being held at their 
center by the main spring bolt. Spring ends come into play 
against bumper plates which are bracketed to the side frame 
members. Chassis changes on the GF, HF and HBF models 
increase the overall length 3 in. and the distance from the 
dash to the end of frame 4 in. 

The new cab for Model MF is of the full-door type with 
passenger type window regulators and remote door controls. 
It is fitted with cadet visor, one-piece windshield and arti- 
ficial blue leather upholstery. 
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FORD PUTS 
ON 





MODEL 


4 
AA 





\ NEW four-speed transmission is 
A now in production on the Model 
AA Ford truck. Greater pulling 
ability in low and reverse is provided 
by the new unit, low gear giving a 
total reduction of 33.08 to 1, with a 
5.17 to 1 rear axle ratio, compared with 
15.95 to 1 for the former low gear. In 
fact reduction of the new transmission 
in second is just about equal to the low 
gear of the three-speed gearset. 

Gear ratios of the four-speed set are: 
Low 6.4 to 1, second 3.09 to 1, third 
1.69 to 1 and direct in high. Reverse 
is 7.82 to 1. Corresponding ratios of 
engine to rear wheels with high or low 
rear axle ratios follow: 


Speed .... 5.17 ratio 7.25 ratio 
High 5.17 to 1 7.25 to 1 
Third .... 8.74 tol 1225 tol 
Second .. 15.97 to1 22.4 tol 
LOW 66s 33.08 to 1 46.4 tol 
Reverse .. 40.48 to 1 56.69 to 4 


Second speed of the new transmission 
occupies the same gear shift position 
as low of the three-speed unit. Low is 
to the left and forward, which was 
formerly reverse. Third speed is to 
the right and forward and high gear 
is the same as before. Reverse is now 
engaged by operating a latch on the 
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Cross section of new Ford model AA four- 
Speed transmission. Anti-friction bearings 
are used throughout, except on reverse 
idler. Transmission case bolts to bolted 
clutch housing. At right is universal joint 
on forward end of torque tube. A frame 
cross member supports the torque tube, re- 
lieving the transmission case of this strain 


lever and then mov- 
ing all the way to 
the right and then 
back. 

An opening is pro- 
vided on the right 
side of the trans- 
mission case for a 
power take-off. 
Power is taken from 
the cluster gears. 
The opening is cov- 
ered by a steel plate. 

Gears and shafts 
are of chrome alloy 
steel, heat - treated. 
Roller bearings are 
used on the counter- 
shaft and on the 
pocket or spigot con- 
nection. Clutch shaft 
and driveshaft are 
mounted on ball 
bearings, the front 
bearing being an 
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SPEEDS 
TRUCK 


Reduction in Low More Than Twice 
That of Former Transmission 


S.A.E. 209 and the rear an S.A.E. 307. 
The reverse idler is carried on a bronze 
bushing. 

An enclosed coupling shaft connects 
the new transmission with the forward 
end of the rear axle torque tube. At 
the front power is transmitted through 
an internal-external tooth coupling. 
These teeth permit an angular move- 
ment of five deg. At the rear is an 
enclosed self<entering universal joint. 
Center to center distance between joints 
is 20 in. 

The coupling shaft is on a direct line 
with the crankshaft of the engine and 
instead of being parallel makes an 
angle of about three degrees with the 
top of the frame. 
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Why Waste Fortunes 
(Continued from page 36) 


covers the radiator, or closes the shut- 
ters, to bring water temperature up to 
standard quickly. He watches the dash 
engine-heat indicator if there is one; if 
not, he places a thermometer in the top 
of the radiator to determine water tem- 
perature. 

When the engine is hot he adjusts the 
tappets, following the same general 
procedure as with an L-head engine ex- 
cept that the adjustment is at;the top 
of push rods instead of in a valve tap- 
pet gallery. 

Ordinarily, little need be done to the 
carburetor except to check the idling 
adjustment and the throttle low-speed 
stop screw. Idling adjustment affects 
the throttle position for idling speed, 
and after adjusting the idling mixture 
the mechanic reduces throttle opening 
with throttle on steering column closed 
until engine is just ticking over. 

The engine tune-up job is finished, 
unless a road test is to be included. If 
there is to be no road test the mechanic 
makes sure that brakes do not drag and 
that nothing else is causing undue fric- 
tion when the truck is coasting. This 
he does by using a brake tester, jacking 
up the wheels and turning them by 
hand or by driving the truck for a mile 
or two and coasting to a stop. Drag- 
ging brakes will be warm or, perhaps, 
hot. Or the coast itself may be a test 
of free running. A truck known to be 
free of excess friction is coasted on a 
level road at a certain speed, say 20 
m.p.h. The distance it coasts is noted 
by phone poles or other distinguishing 
marks. This becomes a yardstick by 
which other trucks are gaged. 

Final scene is a fade-out showing a 
truck leaving the service station. 





Rise of Balloons 
(Continued from page 31) 


sure tires. All models in these two 
classifications are now on balloons. 

Two 1-ton models were on balloons 
a year ago; this year five models have 
balloons on front tires, at least. Bal- 
loons were listed as standard equipment 
last month on front wheels of the Ford 
14%-ton truck, and two other 1%-ton 
models, the Republic Fleetmaster and 
GMT T30-3003, also have balloons on 
the front. 

Balloon tires will supersede high pres- 
sure tires on trucks not because of 
sentiment or guesswork or even for fac- 
tory convenience but because they pos- 
sess advantages which are important 
to the truck owner. This type of tire 
has been tested thoroughly in bus serv- 
ice for several years. It has also been 
tested in the most severe truck service. 
In fact some of the early tests were 
made by tire factories on truck installa- 
tions where high pressure tires were 
giving lots of trouble, with consequent 
claims for adjustment. 

Advantages of truck balloons over 
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high pressure tires, as revealed in these 
and countless other tests, are: lower 
cost for same carrying capacity, greater 
mileage, less punctures, better traction, 
improved cushioning effect and higher 
speed. When operating advantages are 
coupled with lower cost, as in this case, 
acceptance of the proposition is likely 
to be rapid. 

Price diiferential in favor of the bal- 
loon tire is not uniform throughout the 
range of sizes. In several sizes the 
balloon has slightly more carrying ca- 
pacity than the corresponding high 
pressure tire. For illustration, a 30 x 5 
heavy duty high pressure is rated to 
carry 1700 lb., while the corresponding 
balloons carry 1700 to 1900 lb., and a 
36 x 8-in. high pressure carries 3600 lb., 
with a 9.00/20 balloon rated at 3500 lb. 
and the 9.75/20 rated at 4200 lb. avail- 
able for the same service. The 9.00/20 
costs much less than a 36 x 8 and the 
9.75/20 costs slightly more. 

There would still be a cost advantage 
for the balioon if both high pressure 
and balloon ot the same capacity were 
orf the same price. There is general 
agreement among those in toucn with 
the situation that the balloon tire gives 
greater mileage than the high pressure 
and is less subject to puncture. In 
many instances it has been found that 
the narder the service the better the 
showing of balloons. 

Area of contact with the ground is 
larger for a balloon tire and this not 
only gives better traction but reduces 
skidding on slippery places. The former 
is important in sand and other kinds 
of bad going and the latter is of value 
on paved roads. Improved cushioning 
etfect of a balloon is taken for granted 
by operators who have their own ex- 
perience with passenger cars as a guide 
in this respect. However, in fleet op- 
eration this cushioning effect is weighed 
in relation to its effect on maintenance 
costs in addition to its ability to give 
driver and load a smoother ride. 

With so many advantages on the side 
of the balioon tire the question may 
arise, What, if anything, is preventing 
this change from high pressure tires 
taking place overnight, so to speak? 
The answer is that, as in the case of 
other developments, many separate but 
related problems must be worked out 
before large scale production can be 
undertaken. Developing truck sizes of 
balloon tires and then working out the 
manufacturing difficulties took both 
time and money. Balloons up to 10.50 
width and a carrying capacity of 5000 
lb. per tire are now available and larger 
sizes will be forthcoming later if de- 
sired. Not the least of the manufac- 
turing problems is that of keeping price 
in line with that for high pressure tires 
now being produced in large quantities. 

Allied with the balloon tire develop- 
ment problem is that of wheel and rim 
equipment, clearance between side of 
tire and side of truck body and state 
legislative restrictions on overall width 


‘of trucks.. A pair of 10.50-in. balloons 


with proper spacing has an overall 

















width of about 33 in. and two such pairs 
take up much of the allowable truck 
width. 

Clearance figures are of importance 
in change-overs from solid tires. Many 
tire men do not hesitate to recom- 
mend a change from solids to balloons 
without the intermediate change to high 
pressure tires. In fact they advise the 
use of truck balloons in place of high 
pressure tires in all cases unless special 
conditions, such as clearances, prevent. 

Change-overs from high pressure to 
balloon tires can be made on many 
trucks now in use without change of 
either wheel or tire equipment. The 
important dimensions are, of course, 
wheel diameter and rim width. If a 
high pressure tire is an oversize for the 
rim on which it is mounted some care 
should be exercised in placing a balloon 
on this same rim. 





Hercules Fours 
(Continued from page 42) 


is adjustable. The breather cap is over 
the accessory driveshaft. 

The pistons are of cast iron and carry 
three 3/16 in. rings above the pin, the 
lowermost being of the oil regulating 
type. Piston pins are of nickel molyb- 
denum steel and are 1 in. in diameter 
and 2% in. long in the first two models 
and 25% in. in the last. Each pin is 
locked in the connecting rod by a clamp 
bolt, and is carried in two hard cast 
bronze bushings. Connecting rods are 
of “H” section. The camshaft, driven 
by helical gears is on the right side and 
rotates in four bearings... Valves are of 
the 45 deg. type and are operated by 
mushroom type tappets of nickel 
molybdenum steel. 

The engine is supported in front by 
a bracket, obtainable for either three 
or four-point suspension, bolted on the 
gear cover. Provision for mounting an 
electric starter is made in either of the 
No. 4 or No. 5 S.A.E flywheel housings 
supplied. The starter flange is a No. 1 
S.A.E., using a 13-tooth pinion. When 
self-starter is desired the flywheel is 
provided with teeth cut directly into. the 
rim of the wheel. In the center of the 
block, near the center line of the crank- 
shaft, is an opening for attaching a pipe 
for thermo-syphon cooling. 





Refrigeration 
(Continued from page 17) 


The DryIce company has licensed a 
considerable number of body builders 
throughout the country who are build- 
ing DrylIce bodies in accordance with 
the patented designs. 

Until recently distribution of this 
new mobile refrigerant has been some- 
what restricted to North Atlantic, New 
England and several Mid-West States. 
Production has been expanded, how- 
ever, and today plants are in operation 
as far south as Jacksonville, Fla., and 
as far west as Denver. Gradual cover- 
age of the entire country is the plan of 
the manufacturer. 
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GENERAL MOTORS OFFERS 
EIGHT ~T-60 SPECIALS 


-  &  9-Ft. De Luxe Panel Body 
-  — for Model T-19 Chassis Also 


Announced 


announces that by the use of 
heavier worm-drive axles, two- 
stage rear springs and larger tires 
Model T-60 is now available in eight 


Ga MOTORS TRUCK CO. 
| 


a 

















] new chassis types. The new types are 
z known as T-60 Specials and have vehi- 
4 cle gross weight capacities ranging 
- from 19,000 lb. up to 22,000 lb. One Above: Close-up of GMT 
3 standard and two optional gear ratios, T-60 Special showing the 
; four wheeibases, new two-stage rear spring 
- 140%, 160%, 180% 
) and 200% in., and springs are made up of 
t two different sets ten leaves, 40 x 3 in. in 
2 of tire sizes are front, and 14 leaves, 54 x 
0 built into the eight 3 in. in the rear. The 
| types, which are rear auxiliary springs, 
f designated by num- newly added, consist of 
y bers ranging from seven leaves and are 36 
] 6101 to 6108 inclu- in. long and 3 in. wide. 
sive. Types 6101, 6103, 6105 
y The rear axle is and 6107 are equipped 
: a full floating, with 38 x 7 in. single 
e heavy duty, worm front and 38 x 9 in. dual 
n drive Timken hav- rear cord pneumatic 
e ing a standard gear tires. The other types 
S ratio of 10.33 to 1; carry 36 x 8 in. single 
1 the optionals avail- front and dual rear. 
n able at extra cost The company also an- 
S are: 9.00 to 1 and nounces a new de luxe 9- 
e 12.33 to 1. The ft. panel body for mount- 
e semi-elliptic, silico- ing on the 133%-in. 
- manganese steel Model T-19 chassis. 
e Equipped with this extra 
length body, Model T-19 
Right: Interior of the weighs 4000 Ib., which 
9-ft. de luxe panel body leaves 2000 Ib. for load. 
The inside length of the 
body is 108 in.; width, 
51% in., and height, 55 
a in. Rear doors. are 
S 50 5/16 in. high and 47% 
4 in wide. A few of the 
h features of the body are: 
Corner dome light; scuff 
? plates; deeply uphol- 
: stered, slanting back 
: driver’s seat; auxiliary 
: fold back helper’s seat; 
“ order book holder; door 
; locks and automatic 
‘ windshield wiper. 
f 
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Left: De luxe panel body 


mounted on T-19 chassis 
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New TRUCK SALES 


Complete Figures for August, 1929; Totals for 


American La France 
Brockway-Indiana 


Atterbury 











Autocar 
Chevrolet 
Diamond T 
Dodge Bros 
Gotfredson 
International 
Larrabee 
Moreland 
Pierce-Arrow 
Republic 
Schacht 
Sterling 
Stewart 
Studebaker 
Whippet 
White 
Willys-Knight 





States Including 


Total Sales by 
Miscellaneous 
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compiled by the New Jersey Motor List Co., New Car Division, of Trenton. Readers desiring 
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Eight Months, and Partial Reports for September, 1929 
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is compiled by the Robinson’s Advertising Service, of Springfield; and New Jersey, which is 
town and county lists of owners in any section may address any of these three companies. 
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FOR THE 


TRUCK MARKET 


Brake Cylinder Grinder 
A precision grinder for hydraulic 
brake cylinders, operable by any %-in. 
electric drill, is offered by the Hutto 





Engineering Co., Inc., Detroit, Mich. 
A micrometer adjustment affords posi- 
tive setting. Equipment includes six 
sets of stones and carriers to take care 
of a range from 1% to 1% in. in 
diameter. The grinder is also suitable 
for cylinders of many pneumatic tools. 


Idlestop Switch 


A switch which automatically cuts 
off the engine ignition when the driver 
leaves his seat is being offered for in- 
stallation on trucks with all types of 
ignition systems by the Nafziger Corp., 
Kansas City, Mo. 

The device is known as the Idlestop 
and consists of a contact switch located 
under the driver’s seat and an auto- 
matic throw-off switch located on the 
dash. The latter cuts into the wiring 
system between the ignition switch and 
coil-and is wired to the seat switch, 
which in turn is grounded. Before the 
driver can start the engine he must 
throw on the Idlestop dash switch. As 
long as the driver is in his seat the 
dash switch remains on. When he 
leaves the seat the seat switch breaks 
contact, causing elements within the 
dash switch to 
heat. This draws Ss 








and a housing. It is mounted under the 
driver’s seat in such a manner that the 
driver’s weight will compress the 
plunger down into the housing. On the 





lower end of the plunger is a disk which 
makes contact at its bottom position 
with ground wire posts. 


AC Spark Plug 


The AC Spark Plug Co. has intro- 
duced a new line of long life %-in. and 
metric spark plugs for trucks and buses 
to round out the company’s new heat 
range system. The system includes 
plugs for standard, hot or cold oper- 
ation to provide for practically every 
operating condition encountered by en- 
gines. The heat range of a plug is 
governed by the length of the insulator 
from its lowest ridge, or step, to the 
lower end of the center electrode. The 
illustration shows some of the new line 
arranged in heat order. The first four 
are metric, the remainder, %-in. size. 


EEEESELE 


BEES 





the tension on a 
steel finger, which 
kicks off the dash 
switch, breaking  7.-\ r © 
engine ignitioncon-  “”}}-- 
tact even though 
the regular igni- © \ 
tion is left on. Seat 









Truck Tire Valve 


A two-piece valve which makes it 
possible to install any size or shape 


valve stem on a tube to meet different 





truck wheel without 


requirements 
changing the valve base is being made 
by the Dill Manufacturing Co., Cleve- 


land. Known as the Instant-On Valve 
it consists of a base built in the tube 
by the maker to which any desired 
shape valve may be screwed. 


Herdle Muffler 


An air-cooled muffler, which mixes 
exhaust gases with air in a jacket sur- 
rounding it before ejection, is being 
produced by the Herdle Muffler Works, 
4842-46 Kinzie St., Chicago. It con- 
sists of two cylinders and a tapered 
tube assembled in malleable iron heads 
by a long center bolt. The cylinders 
and tube are made of 22 gage steel, 
lock seamed and riveted. Exhaust gases 
enter at the inlet head (see sectional 
view) pass through the tapered tube, 
strike the rear head and counterflow 
between the tapered tube and the inner 
cylinder and then pass through stag- 
gered slots in the inner cylinder where 
the gases are mixed with cold air enter- 
ing through the front head between the 
outer and inner cylinders. The mixture 
finally escapes through the outlet at the 
rear. The rear head also carries an 
automatic cut-out, which acts when- 

ever exhaust pres- 
sure exceeds the 
tension of the 





y 
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spring controlling 
the cut-out valve. 

The diagrammat- 
ic cutaway view at 














the left shows the 
course taken by the 
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switch consists of 
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exhaust, ho w it 
mingles with the 
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a plunger spring, 
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Air-cooled Herdle muffler 





air and is expelled. 
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“Roller-Mounted’ 
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Lever Arm with Detail of New Roller-Mounted Stud 





The new Roller-Mounted type of Ross Cam and Lever 
Steering Gear brings greater efficiency — new steer- 
ing ease—quick, easy adjustment— plus the many 
well-known advantages of the exclusive cam-and- 
lever design. Details on request. Please write. 
ROSS GEAR AND TOOL COMPANY, LAFAYETTE, INDIANA 


& STEERING 


*‘Rollier-Mounted’’ 
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Harlow H. Curtice Elected 
President of AC 


Harlow H. Curtice was elected presi- 
dent of the AC Spark Plug Co., Flint, 
Mich., succeeding his former chief, Basil 
W. de Guichard, 
who resigned on 
account of ill 
health. Mr. Cur- 
tice joined the 
company about 16 
years ago, and 
after one year 
with the concern 
became comptrol- 
ler at the age of 
21. Hebecame 
vice - president 
and assistant 
general manager 
in 1927. 





Curtice New 
AC President 





Republic Announces Model D-1 

Model D-1 is the designation of Re- 
public’s newest truck chassis. This 
unit, rated at 9000 Ib. gross weight, is 
powered by a four-cylinder 3% x 4% 
in. Lycoming engine mounted in unit 
with a Fuller multiple disk clutch and 
four-speed transmission. The rear is 
a full-floating Timken bevel. The 
braking system includes four-wheel hy- 
draulics for service and a transmission 
mounted drum for parking. 





Maccar Adds 2-Ton Model 

The Maccar Corp., Scranton, Pa., has 
announced the addition of a new two-ton, 
six-cylinder chassis, known as Model 
40, to its line. This new model, offered 
in four wheelbases ranging from 126 
to 182 in., is equipped with a six- 
cylinder, 3% x 4% in. engine, multiple 
disk clutch and four-speed transmission 
mounted in unit. The rear axle is bevel 
driven and of the full floating type. 
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Standard gear ratio is 61/6 to 1. Serv- 
ice brakes are four-wheel Lockheeds 
and the hand brake is of the disk type 
mounted on the transmission. 





Gramm Forms Holding Company 

To provide additional capital for the 
expansion of Gramm Motors, Inc., a 
holding company, known as Gramm, 
Inc., has been organized under the laws 
of Ohio with 40,000 shares of no par 
common. The new organization will 
hold common stock of Gramm Motors, 
Inc., and the Gramm Finance Co. At 
the first meeting of the board the fol- 
lowing members were chosen as officers: 
B. A. Gramm, president; W. J. Gramm, 
vice - president; Joseph Jettinghoff, 
treasurer, and B. V. Wolfe, secretary. 





Weatherproof Doubles Sales 

Weatherproof Body Corp., a subsidiary 
of Allied Motor Industries, Inc., re- 
ports sales for the first eight months 
of the present fiscal year almost double 
in volume the sales in the correspond- 
ing period last year. Business this 
year amounted to $1,230,439, compared 
with $776,891 last year. 





Coming Events 


SHOWS 


Atlantic City— American Bottlers of 
Carbonated Beverages ...... Nov. 11-15 

Atlantic City—American Road Builders 
Assn, Jan. 11-18 
Chicago—Motor & Equipment Assn. Nov. 4-9 

Detroit—National Standard Parts 
POOR. cciccincenwesctusmaneaee Nov. 11-16 

Chicago—National Automobile Show, 
’ Jan. 25-Feb. 1 

New York—National Automobile Show, 
Jan. 4-11 


See eee eee reer eee reer sese 


CONVENTIONS 
Chicago—National Automobile Dealers 


WN 5G s woleeae ele or Jan. 27-28 
Detroit—National Standard Parts 
TT Pee Te Cree Nov. 11-16 
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Ford Reduces Prices on 
Entire Line 


The Ford Motor Co. has effected 
price reductions ranging from $15 to 
$75 on its line of commercial cars. The 
new prices, however, still are higher 
than those existing before the last price 
increases. For example, last January 
the Model A chassis was increased $40 
from $325 to $365, whereas the present 
reduction is only $15 from $365 to $350. 
Price of the Model AA truck chassis 
was originally announced as $460 and 
was increased to $540 about 18 months 
ago, when big production started, and 
not last month as erroneously stated in 
the October issue of COMMERCIAL CAR 
JOURNAL AND OPERATION & MAINTE- 
NANCE. Following is a list of old and 
new prices with reductions as of Nov. 1. 


New Old Reduc- 

Price Price tion 
Model AA truck chassis. $520 $540. $20 
Model AA panel delivery 800 850 50 


Model A chassis ...... 
Model A panel delivery 
De Luxe delivery .... 
Pick-up open cab ..... 430 
Pick-up closed cab .... 460 
Taxicab 725 


350 


590 


365 15 
615 25 
595 45 
445 15 
475 15 
800 75 
695 45 


550 





R. W. Woodruff 
White President 
Robert W. 
Woodruff, new 
president of the 
White Motor Car 
Co., is also presi- 
dent of the Coca 
Cola Co. As head 
of two $50,000,000 
concerns at the 
age of 40, his po- 
sition in the busi- 
ness world is al- 
most unique. 





Woodruff 
Heads White 
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NNOUNCING 
A New Custom DeLuxe Panel Body 





Smart in Appearance 


ICH in quiet elegance, revolutionary in 
design, Stewart’s new custom DeLuxe 


Panel Body adds an air of smart distinction 
to the modern motor delivery. 


Constructed of hard oak and ash, metal cov- 
ered throughout with sealed and lighted in- 
terior, this stylish body is precision built by 
Stewart master craftsmen. To exclusive shops 
and department stores desiring a smart ap- 






34 Ton 
6 Cylinder, $895 Chassis 
1 Ton 
6 Cylinder, $995 Chassis 
1144 Ton 
6 Cylinder, $1295 Chassis 
1/2 Ton 
6 Cylinder, $1495 Chassis 
2 Ton 
6 Cylinder, $1695 Chassis 
2 Ton Special 
6 Cylinder, $2290 Chassis 
2/2 Ton 
6 Cylinder, $2690 Chassis 
32 Ton 
6 Cylinder, $3690 Chassis 
Ton 
6 Cylinder,. $4200 Chassis 
§ to 7 Ton 
6 Cylinder, $5700 Chassis 


All prices f..0. bs Buffalo 
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pearing motor delivery for distinctive adver- 
tising value, the new Stewart DeLuxe Body is 
highly recommended. 


Standard equipment includes saddle lamps, 
dome lights, rear view mirror and windshield 
wiper. 

The Body has a 7 foot loading space for the 
3%4 ton model, 8 foot for the 1 ton and 9 foot 
for the 1% ton model. 


‘STEWART MOTOR CORPORATION 
BUFFALO, N. Y. 


Export Branch: 1 BROADWAY (Dept. 3 ) NEW YORK CITY, U. S. A. 


Cables: Stewartruk New York. Codes: Acme, Bentley, ABC 5th Improved 5 & 10 Letter 
Universal Trade Code 















A New §-7 Tonner 


6 cylinder motor, booster 4 wheel 
brakes, helper springs, large Timken 
full floating rear axle, cam and lever 
steering. Transmission gives lowlow” 
of 93.8:1 for pit work. 

Wheelbase 165 in. or 150 in. option- 
al standard. Special 175, 190, 220 and 
235 in. The greatest heavy duty truck 
value on the market. 


MOTOR TRUCKS 


5 to 7 Ton 
$5700 Chassis 


Pneumatic Tires Extra 


Stewart Trucks Have Won By Costing Less to Run 
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Schumann Elected G.M.A.C. 
President 


John J. Schumann, Jr., is the newly 
elected head of General Motors Ac- 
ceptance Corp. and chairman of the 
General Exchange Insurance Corp. 
Mr. Schumann, who has been identified 
with the management of these organiza- 
tions as vice-president since their in- 
ception, succeeds C. C. Cooper, who has 
resigned to devote his time to other 
activities. At a meeting of the Board 
of Directors of thé G.M.A.C., Ira G. 
McCreery, vice-president of G.M.A.C. 
and Livingstone L. Short, president of 
the G.E.I.C., were elected directors. 





McTammany 
Sales Manager 


Robert McTam- 
many, according 
to an official 
statement issued 
by the B. F. Good- 
rich Co., has been 
appointed general 
sales manager of 
that company. He 
succeeds L. A. Mc- 
Queen, resigned. 





Robert McTammany 





Rugby De Luxe Panel Bodies 

Two new De Luxe bodies have been 
added to the Rugby truck series by 
Durant Motors, Inc. They are priced 
at $775 on the half ton and at $1,160 
on the one ton. Interior finish is in 
plywood paneling, screwed on rather 
than tacked. 





Hecker Now Heads Curtis 

Walter C. Hecker, formerly senior 
vice-president, Curtis Pneumatic Ma- 
chinery Co., St. Louis, Mo., has been 
elected president, succeeding E. H. 
Steedman, who has retired as president 
but continues on the board of directors. 
Mr. Hecker became associated with the 
company in 1905 as sales manager. 





Wichita Models 
Four new models ranging from 1% 
to 3% tons have been added to the line 
of the Wichita Falls Motor Co. All ex- 
cept the 1%-ton model are powered by 
six-cylinder Waukesha engines. 





Oshkosh Has New Truck 

The Oshkosh Motor Truck Mfg. Co., 
Oshkosh, Wis., has announced a new 
truck, Model HXC, rated at four tons 
and listing at $5,075. It is equipped 
with a Hercules six-cylinder engine and 
Brown-Lipe seven-speed amidship trans- 
mission. 


Kenworth Makes Model Changes 

The Kenworth Motor Truck Corp., 
Seattle, Wash., announces several re- 
placements and additions to its present 
truck line. Model VS is a new one-ton 
chassis which does not replace a former 
model, while Models 100, 125 and 145 
replace the former models, namely 
Model 45 in the 1%-ton class, Model 55 
in the two-ton class, and Model MH in 
the 244-ton size. Former Models G and 
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J also are replaced by Models 184 and 
185, both rated at three tons. Model 
345 is a new 10-ton six-wheeler, and 
Model NT a new 10-ton tractor-truck. 
With the exception of the VS model, 
six-cylinder engines, Brown-Lipe clutch- 
es and transmissions and full-floating 
Timken axles are common to the new 
models. The one-ton model is equipped 
with a six-cylinder Continental engine 
and semi-floating bevel Clark rear axle. 





Indiana Adds Two Models 

Two new models in the 5%-ton and 
over classification have been added to 
the Indiana line. Both models are pow- 
ered by six-cylinder Model 16H Conti- 
nental engines and equipped with 
Brown-Lipe seven-speed amidship trans- 
missions. They differ in rear axle con- 
struction, Model 290 being equipped 
with a conventional Timken worm-drive 
rear, while Model 640 is equipped with 
a Timken tandem worm-driven rear. 





George L. Oberholtzer 

George L. Oberholtzer, pioneer in 
the trucking business, died Oct. 24 at 
his home in Philadelphia. He was 44 
years old. Mr. Oberholtzer, active in 
trucking interests all his life, was presi- 
dent of the National Team and Motor 
Truck Owners’ Association and the 
Philadelphia branch of that organiza- 
tion. He is survived by his widow and 
a brother. 





Freitag Sterling 
Advertising 
Manager 
R. C. Freitag 
has been appoint- 
ed general adver- 
tising manager of 
the Sterling 
Motor Truck Co., 
Milwaukee, Wis. 
Mr. Freitag was 
formerly associ- 
ated in the same 
capacity with the 
Kissel Motor Car 

Co. 





R. C. Freitag 





Herreshoff Fargo Chief Engineer 


A. G. Herreshoff, formerly in charge 
of engineering in the Fargo Division of 
Chrysler Motors, has been appointed di- 
rector of bus and truck engineering 
of the Dodge Brothers division as well 
as the Fargo line. Mr. Herreshoff suc- 
ceeds H. W. Hayes, resigned. 





Spicer Lubricant Seal 


The Spicer Mfg. Co. has perfected a 
lubricant seal for use in its Models 400, 
500 and 600 bus and truck universal 
joints. The new feature does not alter 
the fundamental design of the joint, 
which is still interchangeable with the 
old standard. No serious service prob- 
lem is presented by the new feature, 
inasmuch as a new casing can be used 
for replacement on old joints, and the 
new yokes are interchangeable in the 
old joints. 
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Kooman Elected President 
of Selden 


H. E. Zimmerman has resigned as 
president of the Selden Truck Corp., 
and as vice-president and general mana- 
ger of the Hahn Motor Truck Corp., 
and Arthur J. Kooman has been elected 
to fill both vacancies. William G. 
Hahn continues as president of Selden 
and chairman of the board #& Hahn. 
L. K. Gordon was elected vice-president 
in charge of production of the Hahn 
Motor Truck Corp. Mr. Zimmerman 
continues on the board of directors of 
both Selden and Hahn. W. H. Rodgers 
was elected secretary and assistant 
treasurer of Hahn and Selden. 





Martin Quarter-Ton Truck 


James B. Martin, who recently an- 
nounced the $200 “Baby-car,” has or- 
ganized a new company, the Martin 
Motor Truck Corp., to produce a small 
truck embodying the same principles to 
sell for about $450. While complete 
specifications are not available, it is 
known that the truck will be powered 
with a conventional four-cylinder en- 
gine, will have a 60-in. wheelbase, a 
tread 12 in. less than usual, and will 
weigh 700 lb. It is reported that the 
truck will be able to do 50 miles per 
hour and will obtain 45 miles on a gal- 
lon of gasoline. 





Will Use Diesel in Bus 

Public Service Coordinated Transport, 
New Jersey, motor bus operating com- 
pany, will shortly place in experimental 
operation a bus fitted with a Mercedes- 
Benz Diesel engine. The Public 
Service experiment is said to be the 
result of a visit to Germany of two of 
its officials in 1928, where they saw 
trucks with Diesel engines in successful 
operation. 





Grass-Premier Line 


The Grass-Premier Truck Co., Sauk 
City, Wis., has announced a new 1930 
line. Fifteen models are included in 
the line, ranging in capacity from 1% 
to 10 tons. The various models are 
powered by four, six and eight-cylinder 
engines and equipped with transmis- 
sions providing four, five and seven 
speeds. See specifications for details. 





Federal Appoints Mullins 


Leo Mullins has 
been appointed 
sales manager of 
the national 
division of the 
Federal Motor 
Truck Co., a new 
post created by 
the company for 
the expansion of 
its sales. Mr. 
Mullins, identified 
with the automo- 
tive industry for 
years, until re- 
cently was a Reo 
dealer in Detroit. 





Leo Mullins 
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Ferodo & Asbestos, Inc., 
New Brunswick, N. J. 


Gentlemen: 


Company for their 26 busses. 


have tried. 


our permission. 











Sef Wy ' LINCOLN WHEEL AND BRAKE 


KA 
, 4 Wheols ond Rims For All Maker of Cars 
| eee | lg! ime LOFT OT LT a LOOT 


You will no doubt be glad to have figures on the Ferodo 
Brake Lining we have been supplying the Lincoln Traction 


In checking up mileage today, I find that the first set 

of Ferodo we installed has now gone 31,000 miles, and the 
lining is not worn out by far as yet. This is 1,000 miles 
farther than the original lining with which the bus was 
equipped - and 18,000 miles more than any other lining they 


They have tried several different kinds of moulded shoes, 

alsu all of the woven linings, so I am very proud of Ferodo. 

The Service Manager is very well pleased also, for Ferodo 

has given them less trouble than any other lining. If you 

care to use this letter for advertising purposes, you have 
Yours very truly, 


LINCOLN WHEEL & BRAKE SERVIUE, Inc. 


PRSE he A Onlen QT 



















SERVICE, INC. 
po 328 South 12th Street 
NEBRAS 


- 






July 8, 1929 








18,000 MORE miles than any 
other brake lining had given them 

. and Ferodo Bonded Asbestos 
Lining is still far from worn out! 


FERODO AND ASBESTOS INCORPORATED 


Manufacturers of Ferodo Bonded Asbestos Brake Lining 
Die-Pressed Brake Segments 


in rolls and Ferodo pat. 


Factory and General Offices: New Brunswick, New Jersey 
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BRAKE LINING 





Ferodo is regularly making rec- 
ords such as this. Test it out on 
one of your vehicles .. . then you, 
too, will be convinced. 










E-11-29 


REGISTERECO 
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AFTER THE SALE 


(Continued from page 19) 


just exactly what kind of a solution the 
truck should have for its safety, so it 
would please us if you would let us sup- 
ply it.” If the special letter does not 
bring the customer back then a sales- 
man is sent out to determine the trou- 
ble and patch up complaints, if any. 

Coinciding generally with the letter- 
personal-call plan, C. E. Anderson, sales 
manager of the General Motors Truck 
Co. branch at Birmingham, Ala., said: 
“After we make a sale we cultivate our 
customer by keeping in touch with him 
and telling him of the adjustments that 
should be made from time to time. 
Within 30 days after the sale our cus- 
tomers are asked by letter for an 
opinion on the performance of the truck. 
Thereafter direct-mail reminders on 
service are sent at regular intervals 
and the salesman who sold the truck is 
required to make regular visits. The 
sales manager also calls from time to 
time to talk performance and render 
assistance whenever possible.” 

Paul G. Clark, Inc., Chevrolet dealer 
in Colorado Springs, Colo., gets and 
holds its customers for service largely 
through the salesmen. While letters 
and post cards are mailed at regular in- 
tervals these are considered in the light 
of necesary secondary measures help- 
ful to the contacting salesmen. The 
letters are friendly and informal in tone, 
asking how the customer is getting 
along and inviting him to come to the 
service department at any time. 

Supporting the letter-personal-con- 
tact method, H. L. Smoots, sales mana- 
ger, Federal Truck Co., Birmingham, 
Ala., declared: “After we have sold a 
truck we keep in direct contact with the 
purchaser for several months. We send 
him direct-mail literature in the in- 
terest of our service, call him on the 
telephone at intervals and contact with 
him personally from time to time to 
ascertain how he likes the truck and 
help him where possible.” 

By letters from the service depart- 
ment every month, periodical telephone 
ealls from the service manager and 
personal calls by service department 
salesmen, F. B. Smith Chevrolet Co., 
Youngstown, Ohio, keeps the service 
facilities of its shop in the minds of its 
truck users. In addition salesmen must 
see their customers regularly. It is 
their duty not only to display a polite 
interest in how the trucks are running, 
but actually to tackle the hauling prob- 
lem of the user and seek to work out 
schedules and methods whereby the 
equipment will render longer and more 
complete service. 

Customers of the Strausbaugh Motor 
Co., Dodge Brothers dealer in Youngs- 
town, do not receive many letters and 
telephone calls, but receive personal 
calls from truck salesmen who explain 
the service facilities of the company. 
“In the cab of every truck sold,” W. O. 


November, 1929 





Strausbaugh, president, explained, “is 
a little card, which reminds the driver 
to visit the service department after 
200 miles for greasing and tightening, 
when to come in for crankcase draining, 


for inspections, and so on. We also 
offer our customers free inspection 
service on a quarterly basis. A copy of 


the inspection report is given to the 
owner and the duplicate is filed in the 
office. To impress purchasers of the 
advantages of having their service 
work done by us we take them, either 
before or after the sale, through our 
$23,000 stockroom and service depart- 
ment and call their attention to our up- 
to-date equipment and the efficient way 
in which work is done.” 

“To keep the customer sold on his 
truck and on the service there should 
be a complete and harmonious tie-up 
between the sales and service depart- 
ments,” C. C. Morgan, manager of the 
Buffalo branch of the Mack Inter- 
national Motor Truck Corp., declared 
in voicing his opinion on after-the-sale 
relationships. “We try to sell the 
service department on the idea that re- 
peat business must come because of the 
good maintenance service it renders to 
the customers. If our salesmen pick up 
complaints from their customers, they 
bring them to our weekly sales meet- 
ings where the service department is 
represented. Here any difficulty that 
may have developed during the previous 
week is ironed out. By giving our 
service manager an opportunity to ex- 
plain we prevent evil service rumors 
from being circulated by sympathetic 
salesmen and promote a friendly spirit 
between the two departments.” 

The methods employed by Paul G. 
Clark, Inc., Colorado Springs, Colo., 
Chevrolet dealer, measure up very 
closely to the average, differing only in 
a few minor aspects. This company’s 
first contact is a letter of thanks posted 
two days after sale. The next contact, 
30 days later, is a personal interview 
by the salesman, to learn if everything 
is satisfactory. If he discovers that the 
customer is disgruntled with the truck, 
service or firm, the service manager 
follows up to set things right. The 
third contact is a folder explaining the 
company’s service and inviting the 
customer in for inspection. After that 
the customer’s name is placed on the 
regular mailing list and is campaigned 
from time to time. 

Of the plans which do not emphasize 
the letter as a means of establishing 
contacts with customers, that used by 
J. T. Jenkins, manager of truck depart- 
ment, J. E. French Co., Oakland, Cal., 
Dodge Brothers dealer, is especially 
interesting. Mr. Jenkins pointed out 
that the customer is impressed at the 
time of the sale of the beginning of a 
long relationship, and that the com- 
pany has obligated itself to see to it 











that his truck stays on the road.. His 
attention is called to the experienced 
mechanics employed, time-saving tools 
and equipment used in the shop, and 
large inventory of parts carried, as 
facilities that will save him money in 


repairs and cut idle truck time. He is 
also told that an emergency truck is 
available to him while his own is being 
repaired. After the customer departs 
it then devolves upon the saleman to 
keep him coming back. 

T. E. Swain, manager of the Oak- 
land office of the Reo Motor Car Co., 
while concurring generally with Mr. 
Jenkins, places particular stress on 
regular calls by salesmen rather than 
the initial service story to the customer. 
He said: “We require each salesman to 
call once every month and we check 
him on this to make sure that he does 
so. If our records reveal that the cus- 
tomer has not been coming in we phone 
him. By doing this we accomplish two 
things: first, we check the salesman, 
and second, if we learn the customer is 
going elsewhere for service, we catch 
him before it becomes a habit.” 

Stating that personal contact is the 
principal method used to get and hold 
service business after the sale, R. W. 
Leach, vice-president of Curtis Auto 
Co., Reo distributor in Wisconsin, said: 
“Our salesmen are held responsible for 
keeping in touch with their customers 
and seeing to it that service work comes 
back to the shop.” 

In the opinion of T. H. Kirksey, 
truck sales manager, C. H. Wells, Inc., 
Chevrolet distributor in Seattle, Wash., 
offering service “specials” once a month 
is a very effective way of bringing the 
customer back into the shop. The 
“specials” consist of special prices on 
valve grinding, adjusting points, timing 
valves, etc. Mr. Kirksey pointed out 
that about 40 per cent of his customers 
take advantage of these offers and that 
the increased volume in service sales 
more than repays the price reduction of 
the specials. 

A. W. Marksheffel, president Mark- 
sheffel Motor Co., Dodge Brothers deal- 
er in Colorado Springs, Colo., asserted 
that the parts department and the 
quick service furnished by the service 
department are the factors principally 
responsible for holding their customers. 
Customers failing to come in after 90 
days are followed up closely by either 
truck or service salesmen. 

“We do not seek service work; most 
of it comes in automatically,” declared 
S. A. Stephens, president, S. A. 
Stephens, Inc., Buffalo, Dodge dealer 
and distributor. “We run our service 
department to capacity now.” 

Of all the dealers interviewed only 
one executive, L. D. Hemmon, G.M.C. 
distributor in Phoenix, Ariz., stated 
that no effort was being made to nurse 
the customer after the sale. Mr. Hem- 
mon claimed that the customer was 
apt to be annoyed by solicitations and 
that he would naturally gravitate to 
the service station when he needed 
service if the dealer were equipped with 
up-to-date service facilities and carried 
a complete inventory of spare parts. 
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Since the first day of this year . . 


35 trucks 


have adopted 





LOCKHEED HYDRAULIC 


Four BRAKE S Wheel 


(Figure as of October 15, 


This makes a total of more than 60 adoptions 
of Lockheed Hydraulics, in the motor truck, bus 
and delivery fields. These adoptions comprise 
about 350 separate models. 


Perhaps the most significant of these adoptions 
are those in the bus field. These manufacturers 
are entirely candid in admitting that for safety 
and ease of bus operation, Lockheed Hydraulics 
are virtually a necessity. 


As a matter of fact, Lockheed Hydraulics have 
so conclusively proved their superiority in motor 
truck service that the present 60 and more 


adoptions are certain to be substantially increased 
before the end of the year 1929. 


HYDRAULIC BRAKE COMPANY, DETROIT, MICHIGAN, U. S. A. 
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TRANSPO 


These seven factors are mindful of 
Kipling’s 
“T had six honest serving men, 

They taught me all I knew, 

Their names were ‘What’ and 
‘Why’ and ‘When,’ 

And ‘How’ and ‘Where’ and 
“Who.’ ” 


In the case of highway transpor- 
tation, however, we must add one more 
servicing man, either “Can” or “May,” 
to represent permission of state laws. 

First of all, with these seven factors 
in mind, is the determination of the 
type, size, and capacity of the body. 
This must be based, not alone on the 
nature of the commodity, but frequently 
on the purpose for which it is intended 
as well. This will often be the factor 
that determines the quantity and the 
frequency of trips. In many cases some 
provision must be made for loading or 
unloading. This may require a pump, 
hoist, winch, crane, or block traveling 
on an overhead I-beam mounted over 
the truck body. These may either be 
operated by hand or through a power 
take-off driven by the transmission or 
otherwise. The various manufacturers 
of bodies and special equipment will 
gladly provide specifications and de- 
scriptions of their products, and this 
data should always be on file. 

The second step is the determination 
of the length of the haul and the fre- 
quency of the trips. This resolves into 
the “speed required,” and is also an 
index to the size of the body and as to 
whether trailers might be used to ad- 
vantage. In this connection the state 
laws must be checked for speed, 
weights, and allowances and overall 
train lengths permissible if trailers are 
‘ contemplated. 

The third step is the selection of the 
truck chassis and of the trailers, if they 
are to be used. Theoretically the loaded 
body is suspended in the air. We now 
want a truck chassis (or trailer) of 
proper capacity, wheelbase and tire 
equipment to carry away that loaded 
body. The total load-carrying capacity 
of the chassis must be _ sufficiently 
greater than the combined weight of 
the body and pay-load, so as to provide 
a reasonable margin of safety, when 
operating at its higher speeds and for 
negotiating rough roads. The wheel- 
base must be such as to provide proper 
body and load distribution. If the truck 
manufacturer’s recommendations are 
followed regarding body lengths with 
respect to given wheelbases, this means 
placing approximately 85 per cent of 
body and payload on the rear axle. 
With such body and payload distribu- 
tion the gross weight of the vehicle will 
be approximately 40 per cent on front 
and 60 per cent on rear of tires. 

Tires must be specified in keeping 
with capacity ratings set by the tire 
manufacturers, based on the actual 
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weights of truck chassis on front and 
rear wheels at the ground, plus the 
weight of those given percentages of 
loaded body weight thrown on front and 
rear respectively by the load dis- 
tribution. The rear axle gear ratio 
must be so specified as to produce the 
road speed desired and the pulling 
ability required to handle the load in 
high gear, with consideration of the 
type of road and the grades to be en- 
countered. 

Possibly a high gear ratio is neces- 
sary in order to provide sufficient pull- 
ing ability to handle trailers. This 
ratio might, however, reduce the road 
speed below what is expected. The 
only way to circumvent this condition 
is to use a slightly lower ratio to in- 
crease the road speed or in the event 
none is available, larger diameter tires 
will obtain the same result. 

The old saying, “You can’t have your 
cake and eat it,” applies. You can’t 
have both power and speed beyond cer- 
tain limits. For example, a certain 
truck model of sufficient capacity to 
carry a given load is merely capable 
of moving that load in high gear. The 
maximum road speed obtainable, based 
on engine speed, tire size, and gear 
ratio is 20 m.p.h. Theoretically the road 
speed can be increased either by chang- 
ing to a lower gear ratio or by chang- 
ing to larger diameter tires. But if 
that is done the truck will not be able 
to move the load in high gear because 
it was merely able to do so before the 
change was made to increase the speed. 
The only way in which either power or 
speed can be increased without a sacri- 
fice of one of the two is by replacing 
the powerplant. with one capable of a 
greater output. Generally this means 
a different truck model equipped with a 
more powerful engine. Incidentally, 
there is a decided trend today toward 
the use of more powerful engines and 
faster rear axles to accommodate the 
demand for speed with large loads. This 
same demand is also responsible for the 
growing popularity of transmissions 
providing more than three speeds, 
which permit the use of faster axles. 
Use of such transmissions may and 
does affect the choice of rear axle ratios. 

It is easy to perceive that a 2-ton 
truck pulling a 5-ton trailer, with a 
total pay load of seven tons, is a more 
efficient operation than a 5-ton truck 
carrying only a 5-ton load. This as- 
sumes, of course, that all the factors 
involved will permit such operation. 
The combined initial investment for 
the 2-ton truck and 5-ton trailer is ap- 


‘proximately half that for the 5-ton truck 


alone. The 2-ton truck is undoubtedly 
faster on the highway, meaning more 
trips and, of course, more tonnage. The 
operating cost for the 2-ton truck and 
trailer will be higher than for a 2-ton 
truck alone,-but will be less than that 
for the 5-ton truck. There is no ques- 












tion that the transportation efficiency 
of the 2-ton truck and trailer train is 
mnuch greater than that of the 5-ton 
truck—but will the operation itself, the 
commodity hauled, the nature of roads 
and grades and the state laws permit 
the use of the truck and trailer train? 
And if so, can the 2-ton truck handle 
that additional load on the drawbar in 
high gear on the highway? 

This can only be determined by 
carefully checking the “tractive effort 
available” against the “tractive effort 
required.” The first is based on the 
torque of the engine, the total gear re- 
duction, engine to road wheels and the 
size of the tires. The “tractive effort 
required” is based on the total loaded 
train weight in tons, the road resistance 
for the type of road to be traveled and 
the grade resistance. 

The road speed must also be checked 
in order to determine the number of 
trips that can be made over a given dis- 
tance, in a given time. This is based 
on the speed of the engine, the total 
gear reduction, engine to road wheels, 
and the wheel diameter. 

When pneumatic tires are justified 
and load distributions will permit, it is 
highly desirable from the standpoint of 
interchangeability to equip both truck 
and trailer with the same size tires all 
around. This will generally mean 
singles under the front of the truck and 
duals under the rear; also duals under 
the semi-trailer if one is included in the 
train, and duals both front and rear 
under the four-wheel trailers. This can 
be controlled to a great extent by 
specifying the width and length of 
bodies in relation to the wheelbase, so 
as to distribute the load for that pur- 
pose. Generally, a combination of pneu- 
matic and solid tires in the same truck 
and trailer train is a mistake, because 
the speed of the train is limited by the 
solid tires in it. Further, the pneumatic 
tires are hardly justified under the 
truck as a protecting cushion because 
the speed will not be great enough. On 
the other hand, if the truck with its 
loaded train is capable of pneumatic 
tire speed (faster than 20 m.p.h.), then 
pneumatics are justifiable for the trail- 
ers as well as for the truck. 

A careful study of the routes over 
which the trucks operate will often dis- 
close ways and means of effecting more 
speedy delivery at lower unit costs. In 
many operations a heavy truck and 
trailer train can leave the central load- 
ing station, leaving the loaded trailers 
at strategic points throughout the city 
for further delivery direct to the cus- 
tomer, by small delivery trucks. This 
system is much used by ice cream 
manufacturers, large bakeries, grocers, 
department stores, and others. 

Regardless of the nature of the busi- 
ness, a careful analysis of the transpor- 
tation problem must be made before the 
proper equipment can be determined. 
And before the truck can be selected, 
the body must have been specified. 

The man who can be of real service 
to the user of transportation in analyz- 
ing his problems—will always be a wel- 
come visitor. 
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Tas book records results ... gives actual cases 
of increased profits from truck operation by 
important firms. It shows plainly how and why 
they’ve found that a scientific combination of 
truck and trailer... in certain types of haulage 
... frequently triples the truck’s ability to make 
money for its owner. 


These fact-and-figure recitals (with photo- 
graphic illustrations) have come from responsible 
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Northwestern Terminal Company, and the 
Keeshin Motor Express Company of Chicago. 


You'll find how other companies have success- 
fully met haulage problems that may parallel 
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The Way to Bigger Profits! 


Clearly, simply, this book shows how you can 
obtain a truck-trailer combination that is pre- 
cisely right in every detail: rear axle ratio, pulling 
power, braking system, tire equipment, weight 
distribution, and other factors equally important 
—whenand if you introduce trailers into your work. 

To save you time and trouble, there’s a coupon 
below that will bring your copy without cost or 
obligation. The book is large—8'2 x 11 inches — 
hence it is printed in a limited edition. We 
suggest that you mail the coupon now — to make 
sure of your copy. 

You'll find it worth having, reading . . . im- 
mediately! 
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DIESEL 


an informal investigation, and herewith 
places before its readers an up-to-date 
resume of the situation. 

Although no company is ready to in- 
troduce a Diesel engine at the present 
time, a majority of them admit that they 
are experimenting with engines of this 
type. All engineers who discussed the 
question agree that there are serious dif- 
ficulties in the way of developing a Die- 
sel engine which will be a sales advan- 
tage to the truck maker incorporating 
it in his line. A few engineers believe 
these difficulties to be insurmountable 
under present conditions. Neverthe- 
less, we hazard the guess that the first 
company to introduce a Diesel engine 
will have plenty of competition. 

Several engineers and_ executives 
seemed quite willing to tell the present 
status of Diesel engine development and 
plans for the future—of their competi- 
tors. They suggested that we go to see 
certain officials, or call on other com- 
panies to get the latest dope about 
Diesels. We “learned” from them that 
this company was doing so-and-so and 
that company experimenting along 
such-and-such lines. When we asked 
what their own plans were, a few told 
us, after exacting a stern pledge of 
secrecy. Others remarked that the day 
was a good one for golf. 

Experimenting with Diesels repre- 
sents nothing new for some of the com- 
panies. They are testing constantly a 
wide variety of ideas for the improve- 
ment of engines. As a result of this 
policy the companies are keeping up-to- 
date with developments along Diesel 
lines and will suffer no handicap if con- 
ditions call for introduction of a new 
engine on short notice. 

Difficulties standing in the way of 
production of a Diesel engine for use in 
trucks in this country were explained 
clearly by an engineer of a company 
which has no present intention of mar- 
keting a Diesel engine. 

“Conditions in the United States are 
different from those existing in Europe, 
especially in Germany, where the Diesel 
engine has been used with success for 
some years. Fuel is cheap here, abroad 
it is dear. The difference in price be- 
tween gasoline and fuel oil suitable for 
Diesel consumption is comparatively 
small. Gasoline is available every- 
where; fuel oil is not. 

“In my opinion, one of the most im- 
portant handicaps to the development 
of a Diesel engine in this country is the 
new cracking process of oil refining 
which enables refiners to extract ap- 
proximately 70 per cent of gasoline 
from crude, compared with only 30 per 
cent under former methods. Therefore 
there is comparatively little saving in 
using fuel oil. 

“Another difficulty is the question of 
weight. Ordinarily a Diesel engine 
weighs much more than a gasoline en- 
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gine of the same horsepower. Lower 
speed of the Diesel is one of the reasons 
for this difference in weight. Weight 
of a Diesel engine can be reduced by 
running at higher speeds, but that 
brings us face to face with a new set 
of problems. A Diesel engine requires 
a pump for forcing fuel into each cyl- 
inder at the proper time and in pre- 
cisely the right amount. On small, 
high-speed Diesels the pump parts and 
the cylinder nozzles are very small. 
Therefore, they are rather delicate and 
are more easily clogged or put out of 
action than larger parts. 

“Owners and drivers will not put up 
with operating difficulties for the sake 
of savings which they consider unim- 
portant. The reverse is true in foreign 
countries where fuel is much more ex- 
pensive. Truck owners in Germany, 
for illustration, put up with minor oper- 
ating difficulties which our owners 
would not tolerate. 

“Because it is difficult to design and 
build a reliable high-speed Diesel en- 
gine, it has been suggested that we sac- 
rifice something in weight for the 
economy of the Diesel and its very de- 
sirable characteristic of pulling well 
at slow speed. But in following this 
course we step from one problem to an- 
other. It costs money to carry the extra 
weight of the engine. If the speed is 
slow, this cost is low, but it mounts rap- 
idly as speed increases. It takes a lot 
of fuel saving to overcome the disadvan- 
tage of carrying several hundred 
pounds of extra engine at a speed of 
30 m.p.h. or better. Or, expressed in 
another way, the saving in fuel to justi- 
fy a Diesel engine must be more than 
the operator will receive in revenue for 
hauling an amount of freight which 
equals the difference in weight.” 

Several trucks which were recently 
announced combine large carrying with 
high speed. To accomplish this stand- 
ard of performance the manufacturers 
have incorporated powerful gasoline en- 
gines, developing 100 hp. or even more. 
This is the field in which we may expect 
the first appearance of the truck Diesel, 
in the opinion of several engineers. 
The engineering problems involving in 
design a Diesel of 100 or 150 hp. are 
very much simpler than those entailed 
in building a 50-hp. unit. 

Fuel cost is but a fraction of the 
total cost of operating a truck, as more 
than one engineer pointed out, and 
there is ample evidence that owners are 
quite willing to spend more money for 
fuel if they accomplish more by so 
doing. Obviously, it costs more to 
transport a load of five tons at 30 m.p.h. 
than it does at 10 m.p.h. But everyone 
knows that operators willingly sacrifice 
the economy of 10 m.p.h. travel for the 
advantages of passenger-car speeds on 
the road. Because of these facts there 
is doubt in the minds of a few engi- 

















neers whether operators would be inter- 
ested in Diesels unless fuel saving could 
be gained without extra cost, additional 


; weight or complicated construction. 


Developing a satisfactory truck Die- 
sel engine is no small undertaking to — 
be entered upon lightly, as one engineer 
aptly expressed it, without intending a 
pun. He said that any company under- 
taking it must be prepared to spend 
money running probably into six fig- 
ures. There are so many other prob- 
lems engrossing the attention of engine 
and truck designers that he doubted the 
wisdom trying it at the present time. 

While these expressions might give 
the impression that the future of the 
Diesel is far from bright, the fact is 
that engineers are not pessimistic, but 
they do fully realize the proportions of 
the job. This job is no more difficult 
than the job that would have confronted 
engineers if 10 years ago they had been 
asked to design an engine embodying 
the performance and longevity of a 
modern engine. It would have been 
done if necessary. 

A sure indication that the Diesel en- 
gine is a live topic is the careful watch 
certain companies are keeping on any 
developments in this field. Fuel oil burn- 
ing experiments by Phila. Rapid Transit 
Co. on gas-electric buses in Philadel- 
phia attracted a most unusual amount 
of attention. True, this was not a Die- 
sel development, but a means of vapor- 
izing fuel oil for combustion in a stand- 
ard engine, but this feature did not 
alter the fact that it was a fuel oil 
burning experiment. Any one who 
takes the trouble to make enough dis- 
creet inquiries will learn that another 
large fleet operator is running a ve- 
hicle equipped with a Diesel engine. 
Still another operator has offered his 
facilities to an engine builder for a co- 
operative test of Diesels in actual serv- 
ice. Several truck compariies have 
tested their own Diesel engines as well 
as those of engine builders. 

While no executives or engineers have 
gone so far as to don false whiskers 
and snoop around a competitor’s experi- 
mental department disguised as an in- 
surance inspector in order to find out 
what is going on, they are “keeping an 
ear to the ground.” 

The Diesel engine situation is like a 
tight baseball game which has gone to 
extra innings. The game may continue 
until called by darkness or some break 
may bring it to an end at any time. 
Consensus of opinion of truck and en- 
gine makers interviewed on this subject 
is that a truck Diesel engine will not be 
introduced for some time to come. But 
there is always a chance of a “break.” 
If the price of gasoline were to jump 
overnight to 50 cents per gallon, there 
would be Diesels on the market in a few 
weeks. Again, some organization taking 
up Diesel engine development might 
solve the engineering problems and hop 
into production. In which case several 
other announcements could be expected, 
according to several of those who are in 
a position to know. 


The Commercial Car Journal 
and Operation & Maintenance 

















Cob WL, 
JOeh 94 
0028 190 
HeOLTT OL, 
Cais 
NOILIT Wy, 
NOILIT Why, 
NOILTT Wy, 
0899 19D 
HEOLTT WL, 
8024 PIO 
802d *ID 
UMG 

uM 

uAG 

uAMG 


— 


ee 


Osa wy, 
nys 
HEOLTE wy) 


HeoLtt WL 


e -_ 
Oates 


GAO 
uM) 
uMG 
HE&oZtt WL, 
1002 380 
uM 
uMQ 
uMQ 
uMQ 
uMQ 
uMQ 


uMO 
My 


ovpuog 


“Way UMC) 





«4/89 ZT |Z 


BR 


> 


5 
00 
Oo 09 


SOSCSoocE 
ass 
FHOsSS Cone 


oS 
Bro Bie S 
WTOMOlMHHoovoGHossoonsoss 


Ome wo 
BED AED ACD ALD AD tt tt a Ht 


go F 
Ly 
(6 aed 
Ly 
L8'F 
Ly 
8°¢ 








Na RoS Fae Reo Fe 


INN 
= By ot 


Ae ye 


N 


A 


Nfei fas oe SoS 


2 de vb A Oe 
ARNNNRNNMANNM 


NEDPEDCOCNGS 
SSS 


eene 


SODLONG 
eae 








NAALAANAD NT RANNNNRAANNDNNNAMANe 


RRRRM22N 





£929 WIL 
obSIT 9eq 
00098 190 
H000z¢ "Ly, 
V Ibs 
NI9ZG ULL, 
NI9Z¢ WT, 
NI9G@G ULL, 
8Z0FE 190 
H000¢¢ "1, 
POEM FIO 
PEA BIO 
i /@) 

UMG) 

UMGQ 

UMQ 

UMO 

UAC) 

UMC) 

uAQ 

109 

G00FS 190 
820% 19D 


Ho000z¢ WH], 
H000cg “1, 


uM 
uM(, 
uMG 
p09Zg UAT, 
G0G 38Y 
uMG 
uMO 
UMC 
uMG) 
UMC) 
uMG 


uM 

Irs 
ovpuog 
uMO 
uMGO 
BnXe) 
WU] UMC 


SE SD ND OD SOD OD ee nett te ee ett 9 0 0 HH SH HO OD OO 


£2 SD OD OD 09 69 0 0 0 OF OD 


SD OD OD 69 0 OF OD 


PSEPPDOSSPHDSDPHDDpDpDPPHPHbSpppD 


PE>bbDD>pppp 


PP<bppp 


Bases 
<“<<QQ 
<ad< 


A T--T--} 
CAG 


£ e 
+ 

= 

D 


eee 
Ada 


Aaa 


EH 
' ' 
<< 


Ses sr= 
ZZZAQ 


A422 272 


9 
D 


D 
< 


ZZAtQQQ<00 


[--Fo-4<> F<] 
Adz 


= 
< 
ss 
< 


Baa et 
AZQQ 
A 


fe <> f--T--] 
a 


tee, 
AZ 


pope) 
aA 


Seo rere >>> >>> OOCOUS>>>> 


2] 
As 
OO>>Oo 


34 
<x 
ae) 


lel el el el all ll lel 


' 
<Z 
ae > >Or> 


54 9x8, 8-5 
54x54 8-b 
YxKe-9 
Yyxi2-9 
GX%E-h 
Syexhte-9 
Sy Exthte-9 
8 exte-9 
%& px8e-9 


YP 2-9 


84 Hx848-9 
Yepx82-9 
Vapx®,2-9 
Ypx8,2-9 
2 xX E-p 
Yrx4e-9 
Hpxht-9 
84 §x84E-9 
8 ex8eg-g 
Ypxdoe-p 
Ypx¥oe-p 


Yepx4 Eh 


Heexhle-g 


ovIyuog 
ovrquog 
9SH png 
"118 woD 
VX NeM 
"Ibe WO) 
uMQ 
UMC) 
uMQ 


16% 80D 


UMO/61 


VX ney 

uM 
gaedng uMQ 
uUMQ 
uMG 
uUMG 
uAGQ 


uAQ 
A9T Uy) 
aeIyuog 
UMC] 6 
uo 
uA() 
UG 


9ATI0E/09'S ti 
00/5 /62/00'¢ © 
409 }0¢/09'¢ A 


SX0E 


x00'9 


02/0¢'S € 


0z/0¢"'¢ & 


8z/9L'F A 
82/92°¢ al" 
61/00 °¢ 
61/00°S € 
8z/eL °F al 
62/92 F A 
02/0¢' + 4 


SXF d 
SX0E d 
SX0E d 


SX0E d]" 


SX0E d 


SX0E d 
9XZE d 
Gx08 d 
SX0E d 
Sx0E d 


oll 
vel 
bl 
¥Z1 
vel 


® 011 


Heo 
94601 


OPI" 
¥Z1 
oLfI]" 
#21 
621] 
o% 21 
oM%lzl 
oMlel 


SIT 
oll 


Tarlo 


xa! 
xa! 
¥ZI 
xa | 


sil 


201 
601 
201 


“***laadg ‘dg 9 47,Aaey “9Uy 


00% BueIpuy, 


‘| "OT Uleysuseg-wuresry 


*€006-61.L “OW “Us 
“**Z00Z-6 LL “OW “UH 
“**1002-61.L “OW “UH 
pte 2 “R02 psopier) 
ssOIdXY “Up JOST 
"* MAG [eloped 
QUE Ie40po], 
1OHYHOI] OBC, 
***gsaeyjoig e#poq, 
s104}0g] 98pod 
s194}OIg] BBpod, 
si9qjO1g 9Bpoq, 
ee eei9NOIg OPO 
“trees -B19}01 OBpod, 
*B19}01G] OPO, 
ISL, puowmeiq 
“Tp Aquoq 


sree ee" x 07 QOIOUITIOD 


91 O"psopAty 
ueULepelg 
y Ainqi9033y 


ies eveweau “d0% wsooy 


d-ND Joxeqapnyg 
idee “Appng WeMo4g 
THEW wey Aquny 
s0q19T 
“oq ‘00dg Joyseareyy “yUy 
qaddyp o#1e J, 
; “IOAO] 
** *glaqyolg, o#poqd, 
s10yjO1g] OAPO, 
** *sloyjoig ospod, 
“ssayjolg, eBpod, 


spunod 00SI 


V96 19ddty Ms 
"If UOBEA poedg ovy 
**TOOT-TLL “OW “Ges 
**"qoyovg o7184, 
“YQ WoD JuLINg 
s1904j01g] BBpod 
*** MOD “Quy JeTO1Aey,) 


spunod 0001 





[Xv 1881 04 qep 


(peddys4s) 
(8q]) 3uBIe4 sI8sEyD 


aUIeIy JO BVI 04 Gud 
(@48_) Weer) Buree4g 











os eqiooy A 
paepueyg 











f?po; pue 


! opxy ques 


o71"AW 





SOT 


Q UOrONpey [eyo], 
43H 


Wt UoHonpeY [PO], 





edfy, 





aang [euLy 





PPoW pue oxeyy 


(848) spesusatuy 


Speeds piemiog jo ‘ON 





PPO pae axeyy 








aye pue odéy 


(248yq) 


u193shg aorjtU3y 


peat feng 


(2x8) 
soyoINqueg 








J94IB}G pus 104;eI0Ner) 





mesg 
peed 





(@q8q) 1OVEIpeY 





(aqx8y_) JouIaAOF) 





qusdlesuelly sale, 








‘TH Prey ‘O'0'V'N 


ayOg pur og 
siepuyAD jo sequin 


PPO pus axe 


(seqour) Pi f 





(seqout) yu01y 











peqerainy 
eseqjeey A WINUITXe yy 


(seqout) 


eseqioeq A prepurys 




















pue 
owen opey 





SO1eY I8e5) 








opty 2¥0y 











yes1805) 





4n1D 





we sig 
peorteery 





oursuy 

















8Z 2Bed suoizeiAoig 


qe jo Aoy 


(Sa94n0S aa1jD}140yjnD wo4{ ways 4a3 01 a;quun uaaq aavYy am asnvraq St jt UaaId you aav santag asay Y) 


OWBA] 943 JO WOI UI.(§) UPIG soUsI9J9y Aq a[quy Furmojjo.y ayy Ul paywUsiseagq s1y 9S— SNg 10; papusWWO.Dy puUB Plog sy YOIYA, SIssBYyT) 9SOyT, 


S1BY) [BIOIOWIWIOT) OUTJOSeD JO pug OY) Ie puNOg 
2q ITEM SONAL -10}0vAT, SUITOSBD) ‘sAdyBPA, Oy} Aq 30011q] pol[ddng vjeq Wo, YUOP YORY pojyoo110D o1y “oVq ‘sooIIg sIssvyy) ‘suOT}BOmIOOdS OY] 


ATWIWOYAL. poda1IoyQ—suoneoyioads sJeD yemsosurUI0OD 


SjopoNM MON 4} 
soZuvygyD » 


November, 1929 


The Commercial Car Journal 
and Operation & Maintenance 


1, 
n 
ul 
e 





ca ee. ee en  .) ee.) en . ) ps a ) ,. ae aed 2 ee i ee oe ye 5.3 @ 








epxH%e-9, Sh OAT ++ ° yy ANQI23V 4 
54 x84e-9 FES c hat. “9-0E Joperuy 


Ho000cg GAL 
OnLy, 
un 
ony 

e9ed PIO 


& 


ao) HEOOLIT GILL 
any, 
be A 
any, 
ose "4S 
ose "4S 
00% 190 
O0FS [90 


— 
n 


sa77 
m QM mom 
Sr ierlentenian| 
atc 
dade 


33 
a 


Sh Lela dander 
Fy Fy FO 6 60 6) 


NERC CROWN 
olhenhent henthen! 


8 


aAadgQrttaan 
SPOUS>> > 


aN 
at 
HARA 


Ao Mron OO on 09 
Be Oh 1H 1 19 
ANANANNAN 


a3 


APXMP-F 


nnnneEEn 
BORD Bae 
| 

ea 

| 

re 
aqgaqacada 


PEEHpPpypp 
1 
22} 


OD 09 09 OD =H <h <t <i 
' 

a 

as 

a< 


000% 190 


Woxt-F 
$x848-9 


a 


add T4O 
ont 499 
hy 


0z 'T-d 
02 'T-A 
5 thf) 
mg 

TAS MA 
02 'T-d 
Ta 

Md 

my 

Td 

02 'T-d 
uM 
uMGQ, 

Te Ta 
1€ T- 
€2.L UW 
¥-02 Ta 


Lg UMO 
unL 

UAC) 
9-2 FIO 


i 


Lg TAO 
UL, 


ran 0) 
oors NYS 


DSSS 


AamnE rnanmnnAMrannnnnMQaoMMnnnmarnnn 


ee lerdend 
atQQ 


XO 2H ; : 1)" Beis. 
uAO ** °° °NEND seFeqepnig 
OAT ; 49 ; 4 X9T EMIS 
LO 7 ; QT 3aBMaIg 
Ast WO **"A8T-F9-LAC BatI24g 
woo Se: as proyaes 
LO 947 ; fate: gL arqndey 
TS OAT ‘ Of piesa 9-¢1, ojqndey 
TSF OAT ? "| + *gozseurqea,.7 orjqndey 
TPE 10D : : “OV puLvpo10W 
TSb WAT ‘08 ***"QZ-G JoSeAIBPy “9UT 
LO 947T ‘ sretdess p70 JOISOAIB “GUT 
XO PH 2 +(e TT Buvrpuy, 
XO 2°H] 9% d Goce XTT Suvtpuy 
LO oAT 4 Mille “Or U1a}SU19Vg-UIUIBIT) 
uAQ Ped 92-AU FOSP9sz{ON) 
M Pg ; 
aN ; ‘OE “**Z00Z-6L.L “JOW “UH 
ovryuog 4 g 4 ***T00Z-6LL “OW “Ue 
VX 2BM|ZE/00" } OOT Jo98eq 
Li (eY@) 7d 
T uo 5 AW 2°pla-A8 ds 
oot eon 029 3319109 
“VOT TepsepAiO 
0% BORATID 
cg) Avmyoo0ig, 
sorune ABM yo01g 


The Commercial Car Journal 
and Operation & Maintenance 


oeoeoc 


=m 
aa 


8008 199 
H&0Ltt WL 
aac | 

ye 


ha (@) 

HE&oltt WL 
AOE 3° 
AOE 3° 
cOrs NYS 
GOS NYS 
drs 

SOLTT WL 
HPOLTT Wy, 
NOTLIT UL 
NOTLIT UL 
HE&oLttl WL 
ngs 

HEoltt WL 
H&0Ztt WL 
OScT WALL 
corg NYS 
Z00F 190 
POZE 199 
ngs 


Xm Py ah wh 


me oS ARN 


B15 05 SS 08 18188 S16 B19 19106 181618 18181918 18 1818 1 11 HG 
ON 


6 oD 00 
‘a 
a 


69 62 00 
Q 
Q 


oD oF oD 
' 


_ 
' 
' 
at- 


PLAS 
a 
tai 


S448 


> 
pO 
J 


AdAadAa 
OS >>> >rrroorroooUorrr > SS aroOONAOre rr > 


H000z¢ GL 
N19@G WILL 
N19@G ULL 
000¢¢ LL 

g9€ ID 
H000zg WALL 
H000z¢s "LL 
89c9 WIL 
10sd ®10 
0209€ 19D 
0209€ 190 
®0 


Re 


S55 


PR AR 2 A es 
AaadaA 


z 
< 
s) 
< 


\ 


OOwwQre 
Fee Ft Fy 


mee 
ad 

me 
ad 


~ 
— 
' 
ANANAHAAANAAANAANAEANNAENANANANAANASY 


< 

z 

= 

3 

= 
WD DOD OD OD DO 69 1D 09 1D DO Oi 0D GO OD CD IN DIN ODED ODO OO 
NOME OHRMOOALAMUWOHONOHBMMOACH ANE Oh Om 


CANN 


= 
a 
iD 


o 
A 


ae 
oo 
™~ 
Nn 


Bn 


co) 

22 
enen 
eye 
a 


PDP DPPPLPDPHPHDPDPPLPHPPLPLPPLYHPDDLpPyD 
Pa Pe Pe ee Pe reer eee ee eee eee ee ee ae eee eee) 


Aesth 
niente 
tits 


Hrx46-9 


a 
(om 
Qa 
oo 
aN 


are 
a 


BpxKe-4| =" 1S MAT tae **"09-C “PHOM 
$X54 8-9 VZ U4O 09 91TM 
ses VID BAO : <n AST OTM 
84Gx%E-F Us wD 
84ox%e-F] NLM Pd 
8 T6z 40D 
set 
84 x848-9 
B4Hx8eE-9 uUMO "NM 19xBqQepNyg 
Yepx810-9 OAT : Appng 31841945 
24 px8ef-9] OSH Pd KOZ e1As9g 
Vepx8{2-9] "16 HOD 
YeFx%i7-9] = TTS HOD 
YPXKe-D m0) 
Hx84E-9] GOT UOD 
$x84E-9] AQT 90D 
B4px84E-9 


§ 


unL 

OF T4O 

AST UMNO 
TIg¢ UL 
10S ®10 
g9t-d BIO 
g9E-d FIO 
uMGQ 

uMO 

yes 

820F9 190 
000¢¢ TLL 
eI 

Teg 

avg) 

uMQ 

0Z UMO 
H000c¢ UAL] ° 
Hoos WALL 
199 

H000ce “LL 


un, 

dy U40 
ST THO 
OSZT UL)" 
Ose 24S 
00FS 24S 
o0Fs NYS 
U4 
uAQ) 
uUMO 
ogs¢ 190 


i=] 
5s 
CO 


AA 
mam 


1 13 15 19 15 15 a HAG 15 18 16 WS 
be gh sh eb ehh oe ah 
ix 


S23 
ei, 


£. 
9 
g 
9 
99 
+9 
v 


Aadaauaaadaaadadaaddsinaia 
“AGA 


Sy 
pane 


fey 


WeOo 
a4 
act 


pe ae 
a=a 


sneysurpon'y, 
*O1GH Woo oT 
cok) RR Li oad 


> 
Qa 


HEOLTT Gy, 
190 
LZOEZT WL 


Fee 
Aga<ad 
69 69 6 D9 OF 6 YOO GO OP GO ADMD DOA AID HED 


OD OD CD OD SH OD OD SH OND OD eH OND 09 09 019 019 09 0 SH OD SH 
DPDPLDSPADDPDSODPbHPYDpPppP«pp 
DOOOOS SS SSoSsonanuor>e>o rr 
LLL LLL LL! 
PRR BE DWOOOKOrFOONKRASH 
AANAANANN SK BANS ANSRANNAN 


ANAM nannMAnnnnnnanrennm 
& 
Q 





(soyout) 


eveqeoyM Prepuryg 


WO}; 800T 


(0x8) 

Peet PUT 

(0x8) 
JOyaINGIeD 


ureysA5 uOPUZT 


°P°W 
pue 
owen opry 


9[xXB Ival 0} GUD 

PPOW pue aqey 

PPO pus oxeypy 
oFeW] pue odAy, 
(248) J0yeIpey 
(axeP{) JOUIaA0r) 
eyOIg pus 10g 
siapuyAD Jo sequin 
(seqout) 188y 
(seqout) quo 


(peddias) 
(84D 34%19M sisseqD 








(242) spessaarag 
qUsUIesUvIIY OAT A 


WOHZeI07T ‘seyvig 
Ul DoOyONpey 7ejO], 
Uy WorNpeY [BIO], 

ead [euy 








OUIeIJ JO Iv8I 0} GUD 

(®48{) Jee_ Buprea4g 
4a}.12}g PUL JOZvIEUAaT) 
‘dH Py ‘O'O'V'N 


speeds premio J0 “ON 













































































eseqieod MA SO1jey 1805) oxy se0y 
pAspans 


$Z obed suolzelAouqqe so Aoy 





























November, 1929 




















Yerx8{7-9, = 'T1€ WOOD . V paoyusg 

MY, Sb 04 ies 9-92 NQnday 
Sap7ie-0] ‘Ist O47 hae ay any 
TSP 947 : ‘++ +T+ + goaseurqoo],y o1qndey 


a 
& 
a 


9s 


aaa 


oD oD 
' 

nom 

NAN 


SSannoBees 
COOCOM MN HHH O 


i] 
denim led 
ada 
ain) 


3333 
—Aaamam 
ae 
aaa 
eee 
aaa 


act 
NANN 


02 U4O 

OF UNO 
OT9F SIM 
029g UL 
Uny, 

dV UAC 
dV UMO 
ad THO 
000Fg UL 
HOOOFS WL 
HOO0OFS UL 


O&S¢ 190 
HPOLFI WNL 
TZ SIM 

ose NUS 
uly, 

aV YAO 
av ug 
aa 240 
Heol Uy 
Ole NYS 
HE&0LFI Wy, 
199 

He0z2T Uy 
Heolet WL 
QzST Wy, 
wry, 


' 
ict 


Sar 


6-¥ eprloud 
01-9 opseq-s0,90 





BAZAR 
4 

YZ 
4 


ZZZad 
eee rere 


ASDA ARMM Digg e969. VDI MH 


soo Rush wo 


NANNBIAN 


Da Pe 
a 


Oe MMe RRR Rw 


Ea 


q 
om 
wmomaddcdndndddddddkddadddddda 


4 
— 


+++ 
asses 


00z9¢ A008 Wy 
sneysutpon’T, 


(=) * 

te 

AAA 
ANANAAAANAS 


Bi B53 
BS aoe 

sy 

<a 

| 

< 


ON wissen wwe SNNsiws 


nN 

ee 
ada 
x 
aa 


+ 
PR es ee Ae pe 
No 





“"" "1" ""OG-q7S JopsoAIvyy “qUuy 
[+ -QgeTg saqsoaseEy “Uy 
“T° pG-aS JaqsoAseFy “Uy 
“oo -[- peg aaqsaAseH “90 
vsafeecte + gan Cia 
008 Fuvipay, 
ILL eavipay, 


“Ha weurgny 

Og eAoyMETT 

9g OAOyMUTT 

HZI uqey 

9 Jepyinyy 

““QTT Ule{suseq-aUrelf) 
OFT UurIeIL, 
9-2F d-D} 

9E-AY ZoSpesjjOx) 
“**SO0E-OE.L “OW “UAH 
“**ZO0E-O08.L “OW “UH 
“*TOOE-NEL “JOW “eH 
**Z00Z-6L.L “JW “WH 
“*100Z-6L.L “JOW “Wen 
sees" “KITS psojaery 





NE 
: 


SRR a ie i Fe Fe Si i ice" ne i ig Fy SONNE 


2 
AAAdaA 


=SSsEEx 
aaa 


Nernes 
' 
Q 


A tit 


alt= 


qArwA 
atc 


Ftp OMS Oo SO 
NANANAAAAYA 


enlariant 


Za 
an 

a4 
aaa 


wos 
jot) 
' ' 
<aZz 
7 
<Z 


— 
7 
i) 


HEOLTI Wty, 
OLIT WHY, 
GOS NYS 
£00F 190 
HeOLZ1 Wy, 
COLTT Why, 
es 
uMG 

uM 
NOTLIT Wy, 
NOILIT wy, 
Ofs¢ 199 
HYOLEI ULL, 
uMg 

H uag 

uUMG) 

0082 19D 
HPOLTT wy]: 
HEOLIT Wy, 
O1FS NYS 
O1FS NYS 
O1g NYS 
OIg NYS 
o1g "Ys 
uUMQO 

uM 

uAG 

uMQ 

uAG 

uMKO 

ie) 

uop]" 

“ngs 
H&0Z2r WL 
HEOLIT Why, 
HEOZZ1 WL, 
osse [9D 
HPOLFI ULL, 
OSZT UY, 
OSZT Wy, 
GOrs NYS 
HEeLhl Wy, 
soy] FESZbT Why, 
UMQ UMG 
sy] — ZO0F 199 
%IL |%9eI} soy 1096 [9D 
9 | 20} POZE 19D} ZT 


ae 
ZQ 
me 
Q 


33 
atic 
(pede doe oe bonded re eee eee eee ee eee 


BAA eee 
oo 


ax 


O00FS WY, 
HOOOrS WL 
000zcs WIT, 
OTOT 3a 
9T9T 3A 
OT9T IU 
NI9¢¢ WEL 
N19G¢ WILL, 


a3 
< 


NANNANN 


Fy Fang Sy Fy Fi Fics SR, 
: 
AAA 


’ 
aa 
9 OD OD OD OD O69 09 09 1D Did Don ov 1D OD ODI ODI OD 


TOO A SOSSON MOORE RABNSBON ANS 


SCeeer >, 
et er 

lan) 

_ 

: 


See 
“AAA 


NSPSOCDANG 
add 


ee 
~ 
— 
' 


Fnnnnnnmnmanattnnnmannnnmas = aammtanowmntetoannmanm 
— 


ARs 
; 


ia 
act 


Addaanaddddddddddddanaa 
FESaH 
AOZaAatd 
s 
B.2 
“208 


\ 


Foy Fay Face oo Fay Foca acy Fy 
NANANMANANAANA 


ETFS [9D 
HS00z¢ My, 
H000z¢e WL 

009F9 WILT 
009F9 WILL 

LZ9F SIM 

LZ9F SIM 

LZ9F SIM 

uAG 
baw, * 
uAQ 
u4O 


~ 
a 


cocr 
38 
Q 
~~ 
AN 


SRAA Baa 
ZawAaaa 
= 
EA Bem 
AtAZZZAZzZZAAMaaag 
pe fe eee eee) 


fo) 
' 


SIS ee 
NOMS SROOMHSHSS 


IHM IF IDIH HH HOGSGSOOHHGHOSSHHBHOBBSOOOSS HNN Since 


062.1 puoureid, 
aa pa a2. VI Aquaq 
‘DOSLL *eueyed 

AD Aoprq-Aeqe 


4 Ase 
MORE RKRKARAN 


' 
<a 


co 
ANNANNANNANANAANAY 


= 
= 





Bo % 
add 
intenance 


act 


WA 
macy 
Wa sdddaidaiddddacinnnadddaddaada 


ZOE VI9UTUIOZ 
$I eyepsopAy 


i Pe T--1- -1--7 
Ma 


j 


=< 
& 


Bans 


Q O.LM Pog 
4px%ee-O| = MX NUM 
sees] tag 
yeex eo +4 re Ce 2 R 
Sepx84E-9] 99 WOD seh a nade” 
afro Ava yooig 
“uvULIOpelg 


AAmAAm aad 


H2z9¢ Wy, 
H2@29¢ Wy, 


TOOSS 19D 
T00¢¢ 19D 
TOOSS 19D 

uit L 


vs 


ender derderdar iar? 


S€ 'T-d 

— 
02 'T-d 
0f T- 
0% T- 
le Td 
st Ta 


mnmana> EE naamnamnnnnnnteettamntam 
i=} 
S 
5 
2 
a 


NT a dT) 
ROSONKReRRRRN 


NANNMONANMOAN 


| 
; 

a 

=) 
3 


> pepPppoppppppppppPpPpPppPpPPPPPPPPHhb< <b Dbbbahppppppppppppppppppppppssppppspoppppp 
ie] 
ee 
* 
Cw 
_ 
< 


1AN Or O19. 
~— 


Su 
IN 


coms 
CONS 


al 
a 
' 
To 




















The Commercial Car Journal 


aa 
—— 



































+01) OOD OD Ol 9 09 0D 


and Operation 


FOr >erannd _EP PPP per oOr> > p> pp >> >>> >>> OS >>> 000CO> SOUS > UU SSO > a> >> ee O> SOOO SOO >> >>>>>>>> 


ust 
a 


4pxM%ee-9 a) 


DD 












































Nic AAA SSSAE Rw e 
fy ig a is SR ca SR Fe Fy By Fy Fy SEEDS, SNE Fe pe, NERNEY 


Dp 

Zz 

| 
=) 


a: 


: OVE) su NYS} eV} O'S! 
seo ott] soul gozrr ung! “Hlz6-22 








F0EA *ID 
HOOLZI WL 
HOOLZT ULL 

orgs nys 

org n4s 
org NYS 
org NYS 
uMO 
UMC) 


uMG 


HE&0lFt GL 
Heozet Wy, 
HE&0LFT Wy 
HeoZbl Wy, 


HE&0LFt WL 
HE&0Z¢T WALL 





a Sih BOOM cooInaal 
BSSVASHAS SR SABBLOSS 


T Face Fa cy Fy Fay xy SY 


Nn 
mea \ 


‘> So a 


AN 


orca ®19 
HOO0O0FS GALL 
HOO0OFS ULL 
T00S9 ULL 
L199 SIM 
LT99 BIA 
LI99 SIM 
uUMO 

uMQ 


uA) 

uA) 

aA) 

Ce) 

099 WILT, 
H000%¢' WL] 
Hz02e9 WL 
HOOOS WY, 
He0L€9 WL, 
O19F SIM 
He0289 Wt], 
UMQG) 

00949 WI] 
0009 WILT, 
HIZLe9 UL 
HIZLe9 GL 


OQ 


eee ee eee 


84px8¢e-9 
HpxH{E-9 
Gx-F 
oxhe-9 
Yoxe-4] I- 
Gx¥ee-9 


BHxdeE-9 
a Hx846-9 
54 px846-9 
B4Hx8eE-9 
&px8eE-9 
&{Hx848-9 
BHxXVEE-D 
eax b-F 
Be Hx8eE-9 
8oxF3eE-D 
84px8¢8-9 
84bxF-9 
GxY; 


9M png 


9M prg 
HSxe-F-NAM Prd 


O9T aod 
TX NBA 
A REM 


Nam pod 


uMO 


eee **-BIOq}OIG e2poq, 
see ****s10q}0Ig espoq, 
“+ -***s79q}01g 83poq 
see **s1aq}O1g e3poq, 
cece ***"s19q}01g espoq, 
tee +" *SaqIO1g espoq 


ZOE.L pucurviq, 


9F9 91Q405) 

9-X) pscou0) 

ZOP 90190TUI0D 

CZ-C) UBUIEjOD 

6 eTepsepayO 
cp ozaH, 
VIZ o8eoIgD, 
VOz C3894, 

'g Avmyoo1g 


The Commercial Car Journal 


and Operation & Maintenance 


MOSOMNNSONSNONKHSSoSSSOSCOWNS 


NANM~™ NID 


O19F SIM "MAW SemysooI1g 


€OLFT a 
‘eo OI9> SIM 


£089 19D 
COLFT ULL 
HE0LeT Wy 
any, 

any, 
XAEOLFT ALL, 
He0ZFt OL 
ose "4S 
HeoLPr WL 


aye 
oo T-eT~eT-2) 
Addaidddaidddddddddddddddainainamddaddda: 


8 


bbb<bbbSbpbb<bapppppppppppppppppppp = 


Eleniary 
aa 


sé Td 

sé Td 
TAQ 

oT ND Ma 
ot AS Ma 


Eaten rSSSe ret a EaEnnnnnnneeeemann 


PEDO OD B09 DH OE DODD BE HOD 09 09 DH OD OD OD OD OD OD OI OOO 


um, 
X 002-89 HLL, 
H1009¢ UL, 

OZLE FIO 
H-000FS Wy, 


= 
ba} 
ae) 


O9T BOD 
PS BOD 
O9T 4D 


SSRASRSAAAERS 


oo 
™ 
N 


se 
POSSE SOSS SUS > >>> >>> >>> eee e>e esses 


RK i A ls al i i i i i i ee tH tH 


BAAR 


a 


SobX3e8-9 


fg SO Fc is Fi Fy i Fy ig fy SO Fy Fi yi iy OSES 
| 
' 


We ett pace 
okowrnrsss 
nnns> 


Ow 


“XV pious 
"*Z008-O8.L “OW UH 
"*TOOE-O8L OW “UH 


$x348-9 
Sopx*te-9 
Sepxtte-9 


AST w0D 
yong 
yong 


4 
a 
q 
pane ee 
Aaa 
oO> 


ES 


aac | 
OTOL 3H 
OTOT eH 


bag | 
uM 
uM 


PrPp 
| 


SSe 
139i co 
ey 

ANN 


OAT 
oVXM 2H 
O9T TO) 
PS UO) 
Vo UO 
VD U40 
TAQ 

UMQ 

uAQ 

uM 

¥M 40D 
of UO) 
Ast TH 
XO 9H 


VWex8{7-8 
Hx E-9 
8opxdee-9 
Bi GxYHb-b 
BA Hxe4E-9 
84Ox% EF 
SebxX8t0-9 
84PXE7-9 
SEPXHt-9 
84 Ex84e-9 
Yorn p-h 
Gx%eE-h 
$x84E-9 
oh 
24Gx%b-F 


ony, 

uny, 

0009¢ MLL 
00979 ULL 
OL T4O 
VOZ UMO 
POST 380 
POST IY 
p9ed BIO 
v9e-d BIO 
0969 UL 
009%9 ULL 


19 


ngs 
un, 


€OLFT ULL 


* 
33 
it 
ANN 


Sas 
asa 


| 


SX 


"OTA L 943tUy-SATTUA 
[12 UTOT-O Xs eddiq 





SOSSNOoraso 


BAaRAZ 


ul 
8 35 
aadaac 


OZST WL, 
OOEST wy 
wy, 

ny} 

ose nyg 
ose "YS 
ole ngs 
org nyg 


HE&0L2T ULL 
O€S¢ 19D 
HvOLbl WL 
UNL 


HE&0220 GL 


$4 


oO 
ote, SOS 
naFanmnnnutneznnnntinEnnn 
rier 
AA 


‘ ore bap savas T'S" 
ae ** "9008 pertuy) 


iC 


v 


“"")' "9 9T-#9-6AC Bayp109g 


elantenien} 
mma 
ANNANANNANATARANAN 


IN Ad yh ALO Ar 


PR I 
AAad<a< 


mi 

eel *) 
qq 
ax 


ee eee ene eels eee 
C2 69 MO 62 69 C9 OO COD DH 691 CA HE 1D SCD 


| et Seth anll Sed Sed 
ANMAN 


845x3¢8-9 


eg" 
£8" 
He 
Go" 
19° 
SZ" 
€9° 
£9" 
1S 
LE 
GL 
02 
T 
} 
09° 
09° 
$8 
98 
LE 
28 
8 
¢" 
" 
£8" 


INN Oin Boimorr Por nrcssscowsnnis 

SH 29.09.09. 09 HD mt et HH ct tH tH ee 
PPPPRESDDPHpPpppppp«ppppp 
OFFS SOO>e >>> >>> sep> es >o5o 


Frou Nes fy 12 Nfs Fes QA 
| 
aaaernqaqaqan 


ee | 
rT.) 


a 
pene 
ad 
































(soyom) 


qa 
eseqjeqM prepueyg 


Uy woHONpeY [e0], 
(ox8y~q) 


eddy, 
SAN [PUL 
JozI18}g PUe 10;BIea4) 


(seyout) yuoay 


POW 
pue 
oul] opezy 


(@38) 
a1azsAg uoT;TUsy 

pee peng 
PPO pue exe 


eyO1}g pue slog 


s1apuyAD Jo sequin 





9[XB Iv9l 03 GUD 

PPO pue ayeyy 

PPO pue axe 
oe pue odéy, 
(aqep{) 1078 ;pey 
(eq@{) JoueA0r 


(peddiays) 
("8q]) 393104 stsseyD 





Uy WoHONpeY [e}0], 
(9x8) spessoaray 
qusweZUBIIY OATe A 

‘TH PHY O'O'V'N 





J 


Speedg peaioy jo “on 


OUTBI JO 1891 0} GEL) 
(e78 A) ean Bupse04g 

































































eseqjeou 
| Paepueig 


8Z a6ed suoizeiasuqqe jo Aay 












































co 
©o 








Fae, SPD. UBT OD, XFed, Led) | Meet) «| ««s«C«C MG OG OuDy 
7st] 345XF-9| UST VOD] AxPedd 9st : 
uoL “AZ 


$92] Yebx87Z-8 oAT t Lb] “""" "98d POM 
+7 do 
“¢ee} ¢ € aXM 2H : ane 


1e| 4 1g qTUSL-BATT A 
a 08 IUSIUY-84IT Ms 
ee ue 


i £4 “"]- sag oouway PT Prt A 


€& 
GZ 





i 


d-100¢9 WL 


OOsST ULL 
dda90z¢9 WL 


OOEST ULL 


Se 
<aixt 
ar 
-) 
a 
>> 
mo 


4 


3A 
Agana ddaaiaanidda 


unL 

any 
0ZLE9 WL 
POST Fe 


ad 


nyg 
ut, 

SOLFI wt 

UM 
uMO 
gg UNC 
HEOLZT WL] « 
O1Fe NYS 
ngs] 
org nyg 
org ny} 
org nyS 
org nys 
wt, 
HII 
HEOLZT WL, 
HPOLFT OI, 
wy 
HEOLZT WL, 
uty, 
qq 


8 
wad 


rh L~mOMOOWS 


Siiiaddadadbddbdededaed 


ne) 
n 


Ada 
foolioe} 


MODAN 
* 
SRS Nee, fee Fs 
aQaQ 
BB 
mCnmna 
++ 
a Zaaeag 
eee) 
November, 1929 


“Fea Foca 
—] 
[o=To=} 

i] 
AAZ 


OeCxe Coco 


% bx9¢8-9 


8KexP? —p 
ue oe ‘oze pou 
ih ze peruy, 
"MWX9Z HBMAIG 
X67 }BMAIg 
“TX P9-1TAC Bars04g 


009#9 WL, 
d009F9. ULL 


at a> 
INN 
bod 


HHHAs 
=loler) 
adai< 


3 
S 
ee 
ar har 
Qa 


Am Amma 
yaqgaadcaa 


QnSeessennnnnEnn 
3 


for) 
nwt SS 
5 
qa 
tm 
aa-4 


I-d oyqndayt 
‘98 onanaont 


ot 
mOWDStODHONM 
=“ 
3 
rare 


Te cg OS ey 0 Fy Fy Fc Fy 


Fe Peay 


Vanes, 
3 
Adan 
z 


Qa 


ANS 


3 
AAA 
ddd 
aaa 


IAganddanasadadadadadaaaad 


pane pe 
Aaa 


CANE 
SS 
9 

— 
ot 
' 


Sane 
meee 
Ada 


“V OF Avpoy 

eeeee *9-V 19319q YoY 
"Va MOLTY-20I01g 
VX Moly-s0101g 

‘9H 4804480 

M 4809480 

M9FT P1GON 


9-H PULlu0W 
‘AV OVW 
"dV WV 
; XE 4 ‘OF reooet 
MX9 DEM c 4 IZHH Woy, 2] 
MX9 NVM 
UIT YO 
VXA 2H 
u0g 
uo ( ( 
Jer u0;) 9XZE <7 ay V2r 1913107 Bury 
9SH Pd 1g 44 "eg YOMUIYy 
TS 9AT c Z “* “QhaS 180AIeH “3U] 
IS OAT] 9XZ : “| gis 4038042" “UT 
LO 947 “oD bee Jaysealvpy “70 
XO 2H 5& Z ; F “MXITT Bueipuy 
A SM 
9SH Pd 
NIM cad 
IS 
x0 OOH 9x ‘FE ¢ 622 
v8 oD ve ve $616 eeeree 
OST YOO aa THLE UyeH 
OST ¥Or) 
rae png ; nce oste Wy depp 
ZVXM 7°H c . 0SIz 90 spring. 
O9T FD as "1+ ° 9g Uleqsuseg-UUIeIF) 
M¥O OAT opI|° °° | “¢LT Wteysusog-uraresry 
OST 40) “+++ bQ@y] Uleysaseg-urmrelr) 


SL OAT 
CH 9 


9Ar Z TE 4 
at ‘ oure ai o . - OF- au uospaijior) 


yong} gx ROT - £00F-ZhL OW Ue 

yong] 9Xxze, ZE 9€1/SOST] ° “ZOOE-OEL “ROW “Wot 

yong] gx QXZE get l0gst] ** LOOk-O8.L “OW “Wort 

yong] 9Xxz¢, QXZ, 9ET|06LT]' *"ZOOF-CEL “OW “UDs 

yoing| 6x XZE 1/6881] °° * LO0F-ZhL “ION “UDs 
9sa Prd] 9x9¢dd OFzE] “Ob pioyey) 
TX DUM} LxbE d FE 1} ecb 

S 8 X9E ¢ x9 5 HE 
ger 009 ore ¢ xq “JOW Joysty 
aitxece-9 O9T YD] LZxFES FES] Of ; xq “Je Joqsty 


= 
<a 
= 

7 


HPOLPT WL 
HEOLet WL 
uMG 

VX T4Q 

TZ SIM 

y uag 
HE&0LFT WL 
HEOLF1 WIL 
H&0L2T WL 


Slender 
Mmnnan 
[a-]--4-~1 
Ada 


Fe es 
ma.-> 
a 
=a 
++ 
nen | 
<< 


AAA 
OUOS SP PAR > > >>> >>>r>S>r>rOrS>SUSuUr>> S>>>>>>>0 


fora Fy SY 
a 
Hae 
ae) 
35 


NOZLE9 ULL 
HOOPS WL 
HOOOFS Wty, 
aV UNO 
dV uMO] 


HEOLFT WL HOZLE9 WL 
HEOLFI Wty ; HOLES GULL 
Uy, STM 

org nYysg j 
H&olzr WALL 
OOeST WL 
OrFe NYS 
FOeA FIO 
Vogt 3° 
VOESF 3° 
VOEF 3° 
core NYS 
nus 

os¢ nys 

os¢ nyg 

FOE BID 

nys 

ngs 

HEolZZt BLL 
Heolz1 WL 
OTFe NYS 
€OLZT GALL)" 
uy 

core NYS 
cores "4S 
£00% 190 
H-OLFT Wy 
H-f0lF1 GL 
COLT WALL 
uMO 

UMC) 

uMO 

uMO 

UMC) 
HPOLFI UL 


» 


ROenmeareantnnnaaaummmmnm 


aaad 


; D 
ZAtit 
DODD OM OPE ADAMI AINIOIDONDOG OMNI HOHOn MIMO OME 


AAAZZ. 
AYAAZZ 


5 


* 
a 

BE" 335 

+++ 

D 

we 

ar a 

88 

ca 

> 


S 
oO 


SPEePeeerrellooeolelleererrererrrrrerrereerrerisiie 


'¢ 
g 
8 
9 
‘8 
"9 
bi 
& 
“L 
‘Ll 
9 
9 
79 


act 


mam COMmmARS 
=T) 
at 


AeA 
a 
~ 
ss 
2) 


A 
D 
=< 
= 
D 
= 


n 
BS 
io 
Qa 
~ 
ny 
A 
a 


NOAA 
> 
— 
_ 


CX . %e 
Ne \ Be Fy Fe ee le 


NO 
ere ee 
‘grit 

natal 

[= ===) 
Ser .4 
--{-- fe) 
ig 
AAAs 


22h 


eee 


Ne 
be 9 


333 
Fa Fe = POO 
WaqggeanqadaddaAaadnaa 
aH 
aa 


ler lanior! 
Aataaain 
See ee LL! : 
TTHAMS FONDS SHAIASORAAAARL TLE 


S 
So 
Lar) 
- 
D 
5 
= 
D 


5 


fas Fu 
t 
aa 


44 
D 
ax 
4 


H1009¢ wi, 
000rs WIL 
uMG 

OT9T A 
9I9T WA 
UMC) 

UMC) 


He0Le9 WL 


om Ey By 
> 
— 
foal 
io) 
(- 7 -- | 
, 
A 
QOha 
a) 


POPE EPPS SEE DSPHaADEDPPDDSDDPDHPLPDPADDSDPDPHPLPDHDPDPDPPHDDPDPDPDDDPDDDPHSPPDHPDpPpPDp 


= 


KA) 


e.. “et 
ee! 
rN OD 


























The Commercial Car Journal 
and Operation @ Maintenance 


















































See eee 


e209 5 


OFM “99 
OFM 49D 























nl Mi i i i i i i i A AM: Mi Al SM A ACCA i i i i i i i i A Mi i ll ls il li 2 SA Ms li i ls a lt ae Mee Mea Me ea Ma als alsin slic sles alee Dae Pe see sl Ie er sete tte 





Heozzt WL) al O's 
soy] HeOZbl MHL sVi 8 





soars) 
“weyyUe xorg Jequwpy 

ian if 8 ders 

uM t 
0009 ae GF Jop187 Bury 
do 

“at 8 OH “OFOSH JepoaIeH] -U] 
Isl § *H OF ye 
KRSM sees . eIpu 
AM MALZT BaeIpuy 

1 2H tees “S221 BuvIpuy 
xan ae Masibes =| 
I-Nay Pog “18 3nyf 
ray pnd tee 
acl pnd : oe Lg wore 
9MC Prg tees "8h-0¢ OAoy MEL 
hewn "GL-0G eAOyMEAT 


a 


STM 

2188 SIM 
H0008¢ WL 
HOZLE9 WL, 
99cg Wty, 
q000s9 "LE 
Tel ®10 
uMG 

FS 3° 

022 *I0 


a 
i=) 


aL 

org NYS 
HE0LFI WALL 
HEOLZFI Wy 
abrel Wy 
ZOEST UL, 
pOeA P10 
Ave 3°q 
Are 3°80 
OlFg NYS 
oss¢ nys 
ose¢ NYS 
Ore NYS 
ogee nYs 
ogg nus 
ogg NYS 
AOOESt MALL 
ogs¢ nys 
ogeg nyg 
ogee nys 
OOgST WL 
OOkST UULY, 
LFT UL] * 

24 8Z1 ogee nys 
821 ogg nys 
aL 

OTS NYS 
00¢¢ [9D 

H -€EZ¢1 Wy, 
H E261 WL 
COLZT WILL 
HEoLPt LL 
UuUMQO 

uUMG 

HE&ezst WL 
UMQO 

HE&ezst DLL 
HEolPl WL 
UMQO 

UM 

uMQ 

HOOF wy 
HE0ltl GL 


l=7} 

na 
& in 
—Mnmnea 
Adgadannnanddddadag 
: Gobi 

aaa« 
NI & 0 0 OD 


| 

= 

++ 
eee 


Ae ada ad 


Res Rec ts fe Fe Fy fy 
23 FEA 
ammoom 
ma 
. 
3 A Ba 
aAdd- 
© G 00 00 0 93 CD CD OD 


ANS 

3 
' 
NMMANNMN 


34439 
tic 


\ 


Be 
mer nSPeee tare nnentomesseaen 


iin NI 
AN 


The Commercial Car Journal 
and Operation & Maintenance 


BSSSSRSEANSASAZ 
LOIN IM COCMOnNNaOSON 


a) 
2F 

rar dander darian lar) 

pet ne 

Aaa 


6) 
3 


8 
PP 
PES SSSBB83 
= ER en 
60 Fy ey es 00 0 QQ 
gaan 
AZZAZA 


2p OS 
s 
Q 


00099 WIT, 
LO686 StA\ 
LO686 SM 
wi, 

SIM 

T-929F SIA 
H90L99 WL, 
H902¢9 wy, 
H029 Wy, 
HIZLE9 WI, 
UMG) 

uUM() 
Ha90L99 Wy, 
uMO 

H000¢9 "LY, 
HO0008¢ Wt, 
HOO9F9 WI, 
100949 WLI, 
AHOO9FO “LL 
H0009¢ "LL 


“s+-1-*9@ mleysuseg UrUrers) 
“+l "@77 Uleysuseg-UUTeIT) 


2443 
aati 


Oop O10 0 Oo SS 
AAA aaa toe 


S oO Orr O02 WOW 


' 
aati 
OQAARMAMNE AOS ANGCOGCOHHMBATHOOR TSH 


lantern! 


SS 
BwDDOSHSON 


"1 °[°"" “Q-MA TORPSIzAON , 
; FPA\ WORpEIZO) 
2OOF-CEL “OW “UH 
"© TOOF-CL “3OW “UD. 
signee 49g pe lon ate 
S4bxt-9 trp sang Aavoyy segs 
abx848-9 


ttc 
™ 
Fa i i i cy Fy Fy Fy Fy Fy a Fe Fa fy iy iy iy iy 
ne 
PE A Be 
-<2OQQOQOQQ 
4 


449 

a-AZ, 

339 

aa 
ra ee TT 
OO PH HOD OD Or 


THEN esswcorErnwanarBsaswn 





Pa A Pa 
aAddd-e 


io“) 
j 


=S== 
ZQQRQ 
COPE PP POPOUUP > >>> >> Upp >>> >>> bb > OO> > > > OU b >> SU OUUUUS hE Ob > OUUS USE SOU 


-~ 
| 
ABANNMIODNIAANAN IH HONANNH HOA SAM 





444 
ititatic 
' 


Adadddaaadddddddddddddddadddda 


' 
aaa 
aia 


ss 
aa 
33 


Raaa5 


st 

H-10099 WIL, 
HO0008¢ Why, 
HO0008¢ Why, 
STA 

99¢9 WIL, 
H100¢9 WL 
HI00¢9 WL, 
H100¢9 Why, 
O19F STA 
WILY, 

H0009¢ Wy, 
wml, 

wy, 

UI], 
XA100¢9 WHY, 
O22 ®ID 
00999 WI], 


nys 

HE&eZot ONL 
HE&eZst UNL 
HE&eZer Wy 
SIM 

OOEST WL 
HEeZst ULL 
HE&eZgT LL 
HEelol WL 
£08¢ 190 
nys 

HE0LFT WL 
uny 

uty, 

un, 
XAEOLFTULL 
ose NYS 
ose 4S 


ad 
4.9 


D 

<= 
4 
< 


"ASZO weUI]0H 
8 8]8psepAlD 
OE O3¥d1G, 

“V9Z OBBIITD, 
VGZ OBvOIGD 
"Kg Avmyooig 
“UBULIO pol 
9H6zZ Ainqia}3y 


+++ 
PE AS 


oD 
a 


arlene laren 
ROORas 
7 
2 
So 


+48 440 
2444 


SEE eame eet neem ee em eames, 


ata 


SS 


ee 
Zl 
00 
4 
Go 
7 
¥ 
g 
;. 
g 
Z 
L 
ZL: 


6 
‘l 
6 
‘l 
L 
do 
do 
‘8 
8 
‘8 
‘L 
‘L 
‘L 
9 
8 
‘9 
‘L 
6 
6 
g 
0 
re) 


SNANBIANN HMO MAM oo 


BAA448RH 
mAmmmmMmA 
Asadddddddddddddddad 


womeye 
m 
=) 


erlanter dant 
' 


rhe dandar 
RManamnaae 
i 

Seb 
adae 


ad Af a) SO 
NAN 


S 

Ee 
2) 
mQ 
38 
Q 
e 
Qa 





4 

= 

OO 69 29 00 00 00 oo Ad DIB COM OO eS COIS OO ~ NMwoOWMDmOS ows 
8 £3 93 G0 E00 a0 00 00 I~ 99 16 18 B00 00 19 69 


AAAAAAR AE SSSA 
SRR AATEN HSN OAQTATR TOV TORSO 


Ypxnp-F 


Fn i i ig i i i i i ig Ei ia Fi es 2) Se i Es SOS sy SOE 


Pe 
EnEEEEare 


a2. 
~~ 
_ 
> 
so) 
3 
~ 
i) 
eo has] 


*yuo}—Uu0L, 347 























(238) 

peat Pug 

(232) 
JOJaINGIeD 


(278) 
wa4sAg worTU3] 


adsy, 
ean [eaLy 
197181 PU 10;eIINeF) 


(seqouy) yu0I7 


oPoWw pase 
exe 
oyxy qwo0l4 


oye pur odéy, 
(eye yy) s0ozeIpeY 
eyONg pue ai0g 
sxepuyAC Jo sequin 
PPO pus axeyy 


(eq8}{) Jouseaor) 





PPOW pu yey 
(oe) spesreayay 
PPO pus oye 

queulesuLlIy eATeA 

‘CH PY ‘D'O'V'N 


9]X8 IBal 04 quo 


(peddiays) 
(‘8q]) 9431044 sIsseyD 








Uy Woronpey [BIO], 
Uy UoPONPIY [eI], 





OUIVIY JO 1vA1 04 GUO 


Speedg pIeasoy JO “ON 


(®J8W{)) Jap Buyi004g 







































































November, 1929 


aseqiooy soujey 1¥0F 
p4 epu BS 


ed suolzeiaouqqe jo Aay 


















































9x54 5-F) INGA PN torx9E § ) t9x9e 8 
9XZEdd| = 9XE d s10N,0IG OBPOCTy 
LxvEdd| = LXE dd BIN IOIG OBPOCT 
LxvE d s19Y}OIG, OBPOCT, 
sy OIG] OBpoy 
s19y}01g OBpody 


9nd 4) Mad 
uA() ‘d 
uUM() ‘d 
UMO ‘d 
UAC ‘d 
UAQ ‘d 
uMQ ‘d 
UMQ ‘d 
UAQ ‘d 
UAQ ‘d 
NA 


VI68 SIM 
UMC 
UMC 


oge¢ NYS 
uM) 
UMC) 
uM() 
uM() 


SOs, 


Ngee 


s194}0IG] OBPOCT, 
s109}01Gf OBPOT, 
“*"TOxXid? 
“+ ***G09- 1, PUOUIEIC] 
209-.L puourercy 
Af 2opiq-A8y 
eee): (4 el 
99 INGO)» 
“PO VNGIOD 
“OXE pmo) 
"7.09 9J10UIUIOL) 
vert |esseessspaCT UBUIOIO?) 
seer steers sey gepsapAl 
aie Abby 9 9@psopAyy) 
sees + +9609 WOFUT| Dy 
eee teeeses eg MOqtiIe 
ae: “Ogg TOWN), 
% % ds ee 
reoxber-t edersev mga laa 
oui 8 rirtdeeeeeees MT ABMIOOIT 
Yaxsih-¥ ae . iliac ABM yoo 
Yebx84r-9 


Norenes 


a00z¢9 wit, 
SAN 

H90LS9 WL, 
H10099 HL, 
HO0089 “1, 
-90L99 GL, 
-902¢9 Wy, 
190299 LY, 
HG90299 LI, 
SAL 

g9c9 Wt], 
99g9 WL, 
TH90L99 LL, 
dH90299 WY, 
00099 WY, 
HA90L99 Why, 
H90299 Wy, 
190299 "LY, 
S2ZT STAN 
190299 LL 
UuMO 

1 wo 

H Uso 

H UMQ 
H100¢9 "LL, 
uty, 

wy, 

unt], 

Uz THO 
H90LS9 MLL, 
00299 WILT, 
A90299 WIT, 
d90299 "LL, 


<a 
RRRRRRRR RRR 


OF>>>>>>>>>>> 


Conall 

7 
rs 
iS) 


++ += 


HeezsT WH, 
HeOLF WL 
OOEST WL, 
OOEST ML, 
OOEST WL, 
HLEEST HL 
oogsT WH, 
APEST WIL 
ZOEST WHY, 
ZOEST WIL 
ZOEST WHY, 
Uy 

wy, 

OOesT MLL 
moses NYS 
OOEST WEL 


f T4O 

f uaQ 

f UaO 
HE&OLFT WL 
un 

uly, 

any, 

Uz THO 
HE&ezst UL 
oosst WL 
ooest MLL 
ooest ULL 


Elaniariariord 


settee 
gO MAO 
s 


AmaAmaAmmmaAMemmame 


1 
‘ 


Le] 
af ASD AED USD OD AD AD 
n 


\ 


Fag Fg a es Fy Fy Cy Fen Fag Fg Fag Fag Cn Fag Fy ay Fg Cag a iy Fy Fy Fy Fy Fy Fey Fy Fy Fa Fy Fe Fy Fay 


AmmammammaMs 
' 


Agaadadaddadadddadddddada 


Serierlenier dander iertard 
a larierianienieniertententars 


ts] 
oo 


Gr) 
' 


Ea 


NNO 
ol 
it tS Oh A A A A ADA DOP ADP ADDDDDDPPPPPD 
my 
i=] E = = 


= 
ASS 
AL AQ ALAS 


*916Z Aunques;y 
** 08s Amnqueyyy 


aAmaAmoOmmmmOoS 


aqaadgadgdada 
. Sonal 
< 


Aer OMmN De 


ra) 


KSeeecad 


4432 


= 
= 


CONGKKNSONSSOMONAD 


= 
78 
= 


=} 


Yepx{P-9 
B Gx b-F 


AmmARoOmAm 
PVE aD dT dD nd TE aD YD pad ETT DD pad od tad tad ta BaD a bY nd ES ET I I 


sl ni RAM I I Mil DD i i ik i al sl Sl bis is li Ss li lis li blll dln: ses alin: als 


FrUOOS> >>> 00S rere CUS eer rrr So 


oe Sen 
= 
SSSS°55 


om & 
aoee 


Ypx8{7-8 
BAPXE-D 
84 bXb-9 Pes ** OOM TEAAHUM 

Vepx8ee-9 z ¢ “*****9% Gus yy -BATIIM 

Vepx®ee-9 9xZ GZ WB Y-SATT Me 

YeGxHp+ ‘ 

Bi Px%ee-H /  ¥ygg soUBIY WT Pe 

z 19X91F- 7 L Frade: TT FJesN ORM 

Spx we E61 Gh 10401 A, 


uny 

uy, 

T00¢9 GULL, 
L199 SUM 
AZ199 SIM 
VIg UO 
H1009¢ “LL 
09c9 MLL 
009% SIM 
STAN 

STAN 


ngs 

Un, 
COLFT WALL 
ae) 

we) 

UMQ 
Heozbr ML t 
ZhST GUL] 
OFS "4S 
ngs 

ngs 

org "YS 
org "YS 
eq 

any 

OOesT MLL 


£44 
tnd 


++ 
ZA 
ry D 


VAUD HG 
ce Td 

gg 'T-t 
OTOM ha 
md 

4 

ge Td 

ce T 
hd 

Md 

go Td 

ge Td 


te 
Zz 


ane 
>>> >> >>> 


~~ Qoe 


Adda 


MSM ae 
: 
Be BS OD SOD AOD OH HMO NID OOD 0D OD OD ANION Ol 


apie 
a 
' 
DAD 
—_—— 


oa 
2.2 
Sis 


Nn 
se 
Aaa 


OO i Fa Fi Facg Sica Fe 
= 
28 
qaqaa 


"SH 48-12 paepurig 
MHENAZ psepuryg 
70¢ 2%1A19g, 
Le yup uepyeg, 
Voz F4ORYIGL 
‘ON pioyueg 
** "98g orqndey 
. - "gS orjqndaeyy 
***09 ojqndey 
“*** “TH oyqndey 
Ta oyqnday 
00g APY. 


n 


dS0099 MLL 
dso0g¢9 GALL, 
Hd90z99 ULL 


ar 
= 
2.3 


z= 
OF Fa te ee Fe PA AD A 


4 


eeanamannanS Seep eee enenneeenn 


<8 
Se>oorou> 


S 


| 
aoe 
aaa 


tQ 


trl. o> 
D 
D 


Adana 


Hsssss 
aqanangadada 
Aaaaae 


aon 
Tet O19 1 WO D 


} 
Heezst ULL 
‘T ta 
ose 24S 
Heelst ONL 
Heezet WL 
ony, 


ay UA0 
uUMG ay T40 
soy} = OTFE NYS 
80} nyS] «¥ 

soy] HRELST MY Or ze 


) 
‘ 
' 
4 
SOO (>> (>> >>>>>> 


nN 
— 
' 


Bo 

COOCrwnmOONOOCOWM 
AAAAZAAARA 
eet! 
AARAZAAARAA 
aAatact 

09 09 8 00 0019 1H whi 

MONMONMOMAAINAN 


+++ 
Sas 


“+ gp aOOR 
SxX9E § i sneysurpen'T 
LXE d : 4 
y Lxt£dd LXxPEd| & $5 97HH VOW PT 
&pxPee-91 MXO MEM! SxFES GXFE SI & “StHH UOOWeT 


‘OO R 
* 

= 

7 


ZAZAZ 
ee RP ee eee ee ee ee eee eee eee ee 





























a 
S) 


Lo) 
D 
aaa 


H000¢9 tt, u 


HOOaoeS 


Bell soyl Hees MLL! DI ie Sh $8 | al Ml HOoos9 unig | idg| 


























fai 2 in i si is i in Sn HEISE 


The Commercial Car Journal 
and Operation & Maintenance 


sSeeortanEn 


es 
' 















































rears 


PPPPLELPHPHLPDPHEDPLPPHEDDSPLEHD4AK€DESb PSS aEep aeppp 


oe ue al 











S{bxPG8-9) AXA JH) Oxzeaa 
34 GXS45-9 MA GO} sx9edd 
GXKb-F dV TMG : 
GXHb-F V UMM 
84gx54h-9 Vd png 
9x%{h-4] INGA pag 
YerxKe-9] 1M9 ne Z st tees** Aor TOOW OT 
YerXF-9| NM NUM **ISqH woo; 7 
Mxnb-O| NMI NEM! gx ; *OGH woo oT 
4 FXF-9] UBT WOH "*** 99 ose sequiley 
Yerx84b-9]  OXA 20H ; ae 
Verx® OXA 2° 
sod prg 
FT 40D 
Usl ToD ; t 
USI woo Tre sdessse weg Janie BUTY 
UsT WH ‘ "oh 9"*09 Ja}}Ie7 Bury 
; 9M Pog d 
Hsxnt-+| Naa png te eeeeees sen TUOMUOy 
ory-9 H SM "*5""* MyZeg BURIpuy, 
YeSxVib-F ‘dk “*MVLEI BueIpuy, 
YX b-F ; <4 io a "1Z vuLIpuy 
ee ele 829 BURIpUy, 
cees[eseeees sea y2g eueipay” 
coee[eeeeeeee #8979 euetpuyy 
tiee[eeeeeeeeeeng7g gueipuy 
vees[eeeeeeeeeesQ27 guerpuy 
“* padebien hi 
* biel 
y aah ebeeeiee eS 
Cx e-9 9M png r r: sees v0¢906 tonne, any 
4oxF-4] -Ada png c ; *, Wosyolpuazy 
S45XF-9] UOT oD as 
S45xF-9| UOT UoD a 
“PXP-9] OXM 2H ; , “9H 2pyiny 
Z4Cxhp-h Ada pre : " eee oes 9:09 +9 5 TEs ant 
GxX%E-9 a9 Wop ‘ K9e S "1° go Uleysusog-wUItN) 
Yoxs4b-F FM t0D c c vse} glaqsuseg-ururesr) 
Sebx848-9]  O9T 0D ; “**-lyog Uleysuseyf-urUTeT) 
O9T Wor) ‘ “"""Tyog uUleysuleg-urUTeID 
¥T WOE) : ‘ “*"1° "oe Uleysudeg-UIUTeID 
SL OAT x "***peq MO] gg WUTeIr 
SL OAT og urUIeIry 
U-0Z UO) 4 
SL O47 ‘OST wruTEzr) 
Vay 947 oe" l 
SL OAT , c : 
uM} 2x "adQ}""'}"** "9e-A\ eT WoRpedyyory 
uMQ| yx c . tees 
INnda pr ; 
el ig ‘ ‘ 3 **§00S-09.L “3OW “U9r) 
ng ; 4 **Z00S-09.L “JO, “Ue 
Png : q “** TO00S-09.L “FO “Wan 
Ed | d ""BOOF-ZFL “OW “War 
ong “CE **TOOF-ZFL “WOW WH 
Sod Prd ‘ sony ****Z09 plojey, 
9M PIG vee vteeeee ee MCT uRUToAny 
V uMg x F Taha 
Ut u0g - cece ye een [erepe 
TUS P&M dalled 
SM NVA 
NO Ne 
aXM °H 
9Va png seee akin teehee xojdng 
rAd Prd ; baa “OVA xordng 
ova png see eter eeereees “Ids sejznog 


Sad png 
Pprzwoj—aoL ¢ 


+ 


an 

ZA< 
Ay 
Zc 


any, 

TV G40 

dV U4O 

aV U4O 
dz0L¢9 UL, 
dz0L¢9 WALL 
MI9ZT SIM 

H 902¢9 Wy, 
Hd90L¢9 WL 
any, 


uty! +] 

MV U4O/ 4D 
dV YAO! .d 
avV U40/ .4 
ZOest WIL) TY 
ZOsSt ULI Ty 
09ST MIL) V 
Heezet WL} OD 
HEezst UL) 5 
Un |t43 
OOksT MIL] COFT SIM 
OOEST TL) «A COPT SUM 
Grol Wty): “Te "1 qgooze9 wry, 
GProT GIL) ° “res ) qo00z¢e9 Wty, 
ZOEST WL, 009¢9 ULL 
ZOEST WALL, dSo0z¢e9 UY, 
ZOEST ULL 
EELS WL, 
€EZSt WL, 
ose¢ NYS 
ogeg NYS 
oes NYS 
o¢gge¢ nqs 
ogee nys 
os¢¢ nys 
ose NYS 
ogee NYS 
ogee NYS 
ogee NYS 
elgg NYS 
og¢ NYS 
OOest UAL, 
HE0lFt GL 
Heoztt Wy 
oge¢ nyg 
Osey NYS 
ogee nys 
osg¢ NYS 
uty, 

uy, 

nys 
ogee nys 
O€ SIM 


D 
o~ 


Sal 
AAZzz 


5 
i) 
= 


Ps 
Se 2 
Ads 


fe een 


Agagadddaaia 


Ee 
itd 
' 


HARRY 

mamma 
din ia 
tat 


Errand 
' 


‘ 
sx 


A oh x ed 


“SPepppatapp«ap 
38 
a 


Sea si F 
SEEEE ee bores 


a 
a2Q 


Ts Py Fes ay Fay Fie Fa Fy OD Fay Fe a, 
q 
| 


Elerdars 
4 


ST ett ett ttt ct tt ett 
‘ 
amma m Manas 


' 
al 
= 


The Commercial Car Journal 
and Operation & Maintenance 


4AAARA 
mama 
Seadaddaddada 


n 


: 
foo 
2 
ina) 


Fs Fy Fics Ric Fc Fy 


Far nner eae SSE rameter P ene nneet meee 
lar dar darar dar ber Lar) 


fey Fea Rts Rhy ONS 
1 ' 
' 





Cleland 


022 *ID 
SZZT SIA 
022 "IO 
d00zg9 "LL, 
002¢9 WIT, 
0088 81M 
0088 81M 
L199 STA 
eLA PIO 
10029 WI, 
00099 wt, 
H00099 wy, 
00089 WIT, 
00099 WIT, 
L0686 tA 
L0686 SIM 
wit, 

uy, 

SIM 

LEELO SUA 
0058 SIA, 
LO9F SUM 
L199 SIM 
HO0008¢ Wty, 
HO0008S WIT, 
100¢9 WIL 
00099 WIT, 
dH000¢9 wy, 
N90LS9 WIL, 
N90LS9 BILL 
N9OZS9 WI, 
UuUMO 

: uM 
H90299 My, 
UMG) 

q@ UNO 
dH90LS9 WH, 
00L¢9 WIT, 
H000¢9 WT, 
o0zs9 MIE) I 
HOZLE9 WIT, OFM 409 
90299 WILT, oo 'T-A 
9099 WY, 19 'T- 
SIFT SIAL DO-H Ih 
VI68 SIA 91-0 Md 


SALA ALAA 


Lin] tt et et et tt aD Lr] es 
WB WBN DBDs BSSSs Pon =) 
- 
‘ 


mna4 
mS ob ot} os} ob} 
pomeonsonss) 


SaRSSseaaen 
3 
tattattactct 


MOMMONKRNOCONKRKRGOOKRN 


3435 
OQ 


v4 
3s 
= 
0» 
6 


SAD SS SD SHS ND SH SDSS ton on oo OOD 


~ 

2 

—Q 
toh 
enariary 


: 





119.19 
oD 06 00 a 
i) 

Sarat 


3 
ARAGain: 
er derdendond 

PV VT TT 


ee 

a. 

| ‘ 

FF 2D A oh 

yn 
=<9OR8R80 


ripls) 
a 


Ad § 


= 
8 


0 oA ay 

Wadaddda 
Ada” 
Aaa 


MMA OVMG tO eee 


= 


SSSssssa 
5 FF Fy By 
Addsdadda 
HAY 
Bead ia 
aA<dh< 


BS 
aataie 








wi3 
ata 


HEelgT WL, 
Heeler WL, 
GOLF WEL 
GOLF ULL 
HOELST WL, 
A9zg 
A9ZS WO 
A9zg 
UMQ 

UMO 
Heeler WL, 
UMQ 

q U4M0D 

UM 

OOEST WIT, 
8<101 HOOLST WY, 
S101 00ST WIT, 
HEOLbT WL, 
ogee Ys 
ossg NYS 
oses nyg 
oses NYS 


+ 
ar har y 
< 


5 


Pnlaniantenian 
aanane 


eS 
A 


co 
n 
foo] 
ny 
A 
ae 


= 
adel q 
Aaa 


fo ~fa~fou 
aadadd 
[==] 


laataal 
eee 
' 


meee 
Add 


ee 
=< 
PPOOOCOP > >> >OO>> US >> SU> >> US > bbe eee eee SSE OUUS SOO -OOO>S>>U0> 


Iaaaddddaddda 


a4 
AQ 
aA 
eS) 
g 


AAz 
Et et TT I 


7) 
~ 
ey 
2) 
nn 
eo) 


= 
8 
= 


CO SAE HOD ODI AAD DAHMAN NOONAN 


Mem SHWOSSONNNN EEN oS 
: 
aa 


mmm 
Aaggdda: 


' 
< 


aleniariantanian 





Fe Fy Fy Fy Fy xy 1 a Fc i ig MP i i ig Fe i Fy Fi ie Fy i ie Fy i yy is Fy Fa fy ny SS 
Ss 

Fey ey OQ 

Aadga 


Zi ZirS AS Ae On 
= 

re > >>> >> > 

eee ee ee 


ad ad 

C1 98 10 10 
iy ~00 0 
nani 

=] 
mini< 















































qO 

9/XB Ival 0 Ged 
qa 

ed4y, 

®AYC [eULy 


MOT 
Ur WoNONpaY [eIO,, 


sIsse 
UY WoHonpsy [ez], 
(e78) 
m1948Ag TOI}TUBy 
pea peng 
(048) 
JozyINqIeD 
(seqout) 
eseqjeeq MM Prepueg 


(exe) 


J9}184g PUB J07RIOUEN) 





POW 
pue 
oulen opesy 


uraysAg BUITIO 
(Seqour) yuo1g 


[Po pur 
o7eW 
oyxy ju01 


PPO pus aqeyy 
(oye) spesroaray 
Ppop pue oye 
oe pue odAy, 
(@4e JQ) Joyerpey 
(®48]]) Jouseaor) 
eF014G pus a10g 
sIapUyTAD Jo soquinN 
PPoW pus eye 








quouleZUvlIy aATeA 





oseqpaq Mm WINUTe YY 


(peddtays) 
“8Q]) 343104 
SUIBIZ JO IVII 0} GUD 
‘dH PY O'O'V'N 


( 


(248) 1804p) Burs204g 
Speedy premio Jo “on 


O21S OAL 




































































os eqieey Mm SOleY Iver) JeS186r) [e4euer) 
paepuejyg 


8Z eBed suoizeiAsuqqe yo Aoy 





























November, 1929 























9X¢-F) OV UMNO, SXx0PSC OV UW 
Yoxe4b-F] NG NEM! ZIXOF § 981 MS sneysurpen'T 
WeExXHP-9] NNO NEM! ZIXVES #81 vg 
Yepx4{p-9| UZ WD] xb da G0z 
9xX%b-4| SA 40D) toxoesa eas, 
B4Gxe4h-] — YOZ BOD|tZIX0F S BAC "gy sopyteg, Bury 
Bgx%b-b] 291 PH] ZIX0F S pied “| Op oF dO,SOAITAT “UT 
21 BVH te1x0r 8 iis 1) PLSH Jeysoaaepy “yay 
A Ly A pdt: susipu 

Veoxe{b-h 4 1H] Z1x9E § CA8BT Sold ebsites OT wuvipa) 
oxFee-9] OM PMA 121 eae se cree 106 30H 
orete-a| oma pa _ He mee le seeeeeoseny Smet 
9x64b-4| I-A PNA ¢gI rreeess seep ay AOA 
4PXP-9] QTUST 40D #81 oh "TTL p Oye 
SA PXp-9] «= UST 90D Kae heat “yp Ue 
@4Qxe4h-F FT U0) 891 “+1 +998 ulaqsusag{-UrUTeAr) 
Yebxib-9 nt ne} oe “ido sie 6 MS-LS d- ay 
Vepx8ob-Y Ig NUM 4dQ che 28 df) 
Hoxe4bF] dC OU 1dQ a oe eg d-DA 
Yeprx85-9 uM(), nae cs “¥90-M 2 WOSpady}OF) 
9x24 5-4 INGX P png 08! “89 * "WHAM WOSpadJ}0H) 
002 **ZO08-09.L “IO “UE 

002 “1008-09.L “OW “Uor) 
vised “ZOL p30jse4) 


= 
os) 
++] 


OV UAC) 

gg 'T-d 

g¢ 'T-d 

Td 

09 'T-d 
xB 9S 'T-a 
uMQ 

uMO 

xe oo 'T-d 
xvW oS 'T-d 
go TA 

TS 'T-d 

09 'T-d 


OV UMC ‘ B° OV 440 
O19 NYS 9999 WITT, 
OOE9T HALL : 
uILy, 
AZE9T ULL 
ZOE9T WALL 
AbL 9° 
APL I 
ogg¢ NYS 
ogeg nus 
O19 NYS 


< 
a 


aaaadca 
a 
a 
Baa 
AAatnA4<Z 


baa 
mammame 
2 
’ 


nee 
ee 


aaa 
2 
mance 


qo00ze9 WILL, 
qgooz¢9 WL 
Mggel aM 
gg NYS LECT SIM 
oor un 00299 WL 
HEeLzst WL aes ie HO0008¢ WL, 
HE&ez¢or Why, HOO8¢ Why 
nus 5 SLM 

Ooest MLL OOT-MS WILL 

LOT UL C0299 WAL 
un GOL99 WET 

Un 90269 WIL 
dd90Lzg9 “ALL 
N902¢9 WILL 
N90LS9 WL 
dd00299 WL 
f YAO 
dd90z¢9 “LL 
uM 

cd UMO 

9999 WI], 
wy, 

OOesT MLL, : a90z¢9 “LL, 
GOE9T WEL ; ; dd00299 WAL 
STM R ; SIM 

OOs9T Ut ; 9999 Wh, 
OOLOT WIT, ; 9999 WITT, 
ZOEST WEL, 5 : dH90L99 WL 
ZOE9T WILL ; ; Hdz0299 WL 
91 nys} «V¥] 0° 
ASL f U4 
G81 


i=) 
tw 
Anna 
a 
| 
' ' 
ax 


Sowmwornea 
et - 
PEL 
2) 


PSPC SHI GTHoOan 


Sew 6 
Agaanaaaa 


WSoMoSoKNS 
= 


> 
—_ 


OF 


“4d0 <i oad] eyqnog 
ae: “uOxI(] 
202 ie * OOLL pucurerg 
YC Tiel ag 9-X'I£ pr00u0; 

“JOL %assulul0/) 
*-XOFC BeUls[OF) 

XP eepsepAyO 
“y S[epsopAly 

***"9-G8 TORU) y 
"** Ogee oBBory() 
TEN ale ie “UBULIOpelg 
oses|**** "Sy,L ae00jny 
OOF)" *****"" “SHS 2800jny, 
4981 LUMO 1X98 S_ OOT#]***"""*"" SH s00qny, 

"eel ieee WZ UAO . UZ UMNO t ysogq saseses 0866] AZM Sou y vy] ‘souly 
gery UZ UAO j ty sg . 8c] OXF orx9E § "1M e0uBdy @T UeOPOUTy 
| uo, %E 


BpxVE-8 8x9edd 
pxp-9] OXM PH] L*bedd 
4pxb-9] =U8T MOD) =Bxoedd “SU IMAM 
seg a] #T 10D) ZIxX9E S deh TS TMM 

xb FM 40D} O1X9E S ake "SS TEM IM 
dup UO} texoesa "9g OFT AA 
8x98 d + gepeoma-Q QUIOOHTTM 

L*F€dd ; “Hoe aura BT ple 

9x9¢dd ‘OF aie 7, soueRl A As | pie. NM 

¢x9esd < coueny 4 | pseM 
8*0F d 

Lx8E d 

Lx¥8 d 

I-NAA PNA] O1X9E S 
AMG Png] o1x9E S C! 

UM] 08/0924 1a)" ; "gg sayeqopnig 

3 erates MX9 NEM] LxFES : ""HXS9-ET MC Sarg 
8{oxF-9]} SNA PN} 21x98 S : "709 B01A18C, 
AAPxP-9 U9 YOO] = 9xzeda $4061 "** "19g JoqseuIpeoy Ueppes, 

y a 4 e8-9} MX NEM) 9xZEdd 661 C622 "gz yoRyOR} 
_ A-9 UIT epng c Sst we ** "Tq paoyaeg 

nee a “+s F puoqueg 
¢x84e-9 c , ** "9g orqndey 
yeas eb-F J = 8 ase ; “MSZ oyqndey 
o 18-9 J ‘ a cidade = a pad 
ae : ‘ 
Gx84E-9 
Cx84E-9 oi 
84CxF-9}  S “09 Avy, 
9xe{b-F] NAA Prd : 5 **** "Ef 193194422] 
CXF] = AX UMNO ; (OE § ose AX MO1y-901914 
Yepxb-9| AXA 19H] Z ‘ ¢ “"" "OH GsoHq8O% 

Vegxeb-h ¥) JOH] 21x ocer “°° °° A qsexgso, 
2{PXP-9] OXM 9H Of, osze}**** ae qeordsO 

B4PxeKE-9]  'TX9 DUAN se sy usebhbe es 

Vecx8ep-F] «= - UO Ne l 

84¢x84b-9] OVA PNA] Lxtfdd a fag 901 GON 

Sepx8ee-9] O9T YOO] ZxPEs] LxtE gl 24 8S1100ce “*"9-g puvpesoy 


--- 


2 
Pdidieiet “Deb ab eed eit to bt tb bcd 


Peeeereeeeeerreree! 


910 Ind 
xv 09 T-A 
xt 09 I-A 
og 'T-€l 
xeW oo I-A 
19 'I- 
I, UO 
L140 


Sinan 
y=) 

Auaada 

OSOSUSS SSS SSS SSeS roo SS Sr OS Se OSS Se OOOSUoOoo 


] 
i <H <i <H 00 <t De <H TS OO HH OI HERR RR ROHR ORR ROMS HS 
> 


TA T2 2 TH) Ot TT) Bt 2 TA Og TP Bs 2. 2. TT. D2. 2. 2 Ot Bs 2 


ic 
> 


a 


Vaiaal ngs 
3 awe wil, 
SLOT WALL 
OOSST ULL A 
HEI OOEST ULL } yj d00L¢9 GALL 
ta 181 uMGO ° uUMG 
= uMO uMO 
ea) HE&elst WL { HI00¢9 WILL 
40 oses nys C1009 WL, 
ogee NYS : : d100¢9 WL, 
osss NYS } : E168 SIM 
ngs} * SUM] 
ngs} ¥ SUM 
ogs¢ n4S 190269 LL 
ogs¢ NYS 90299 GILL 
ye iG 
6zFS NYS "TLTES SIM 
Heelst Wy Hd90299 WL) 
un, uly, 
H-€0LF1 pen HO0009¢ WALL 
2006 38H 
BG | 


A 
os 


7) 


(DP PP PPP 
2 


ac 


OS >O>>>>>0 
PTOMMOAONT Mw 


‘a 


'™- 
= 
=< 


i 


< 
eee 
Adda 


Th SPINS 


nese 
‘ 
< 
a4 
aAan< 


Adaas7#ananasaadaddadddadaa 


= 
Ri mownaS oman 


SII 
Aad 
= 


aintenance 


xx 
Add 
mee 
Add 

Pre r>a> >> >>> eee ee OP >> 


“ 
=< 
4 


HE&elst Wy 
ogss NYS 
aX UMG 

H ¥4O 
A >a 


Fi Fay Fi Fi Fe Fey Fc ca 


~~ 
he 
QQ 
a=] 

+2 
ab« 


uM 
1H 
10H] 
10H 
uON 
u0N 

ad 
uON 


r r a 
ee 
-~ 
ZB 
eY--} 





TTA TSTAMNAAASA 
Commercial Car Journal 


zetet 


> 



































HIN DHOHSONSSSHrOrOSS Swoon 


x 


> 
oa 




















and Operation & / 


The 


t UE) 49) Aj Los a 
Zell sil B HEOLFI FT wikE| $5 LEQ ULL 


ori 


a 
ar har ar har 
ictatict 












































St tt tt et et ett tt 9 29 09 et et tt et et tt tt 


DAA DOS ADDSPPHPPPPLepELEbpppdappp-<« 


© 











I-AA png 
UsI wp 
UST woD 

OXM 22H 

OLA prog 
HI VOD 
SL 04] 
SL 947 

Uz wop 
INGA Png 
yong 
ova png 
W0z 40D 

TUS NEM 

€-¥ Ne 
NG ne 
OXM 2H 


< 


xeW 09 T-d 
ge Ta 
St 'T-d 


00299 "LT, 
L188 SIM 
Z188 “SIMA 
90299 WILT, 
MISZT SIM 
SIM 

OSZT SIM 
OSPT SIM 
L¥99 STM 
dS00299 ULL 
N-90299 GILL, 
dd00299 WL 
dHt0299 WL 


ado, 240) SOM) MOOLOT MNT). 
j SO; S°U) Heezgt UNL! J 
sou) HPSeLg WIE! I} 
s0Y oss 4S) 
Sou O19 NYS) «V 
803] O19 "S| «@ 
doses NYS) . a 
Of SIM) «ff 

ECP FN 
COE9T UNL) @ 
F-9ZS ICH) of 
COE9T WALL 
UAMQ 

0009 TULL 
0009 TMT, 
QOO9 TULL 
HE&ezet WL 
uly. 

wn" 

ZOOL WALL, 
OOE9T TLL 
OOg9T ULL 
COE9T ULL 
ZOEOT WALL 
COEOT ULL 
COEOT ULL, 
OOE9T TLL 
OOE9T MATL 
COEST ALL 
UL, 

ULL, 

UILL, 

Uz F4O 
CEO ULL 


i=) 
one 
ZAad 


Aaaaaaddaddada 
SII se 
Adan 


=m 
AQAaa< 


= 


“4<5<b<b><<a5bp 
= 
<a 
o 


~ 

AY 
Pa a A 
2000 


n 
: 


mae 

' 

, 
ROSARASSNSASHADBSSmaABoON 
6D HS 60 60 HH Oe 0 OD C0 SS HH OD OD OD OD OD 


The Commercial Car Journal 
and Operation & Maintenance 


AAAS 


“i ig i a i ei ie i es 
PUbSSSPS>eerrr>, PURSE rere eeeeebans 
FE 


APA 


“= +} peaqai-9 008, puouIeiq 


395 
AS sQaQnognana 

a3 

an 


AddddddddddSéddddddasa 


810 

Hd20299 GL 
90299 GL 
90299 GL 
d00299 WILY, 
00999 WILL 
00999 WILL 

H 20299 SIL 
20299 WL 
20299 WL 
90299 ULL 


= 
] 
= > 


arian, 
mmm maa ea 


AE A AS 
<QAA 


aa 
ae 
4 AAA 
a 


aad 
a 


** "OOF OBvaIGD 
“LY Avayqooig, 


' 
' 
< 


++ ++44 
WIZ Zid 
ef) 


8 BSRB8S88S 


3 
= 
AAA 


eey--T--¥--¥-) 
' 


Enlenienienienienianten: 
ARAaAaaMN 


n 


gH 
aAaaad 


==] 

og 

EY 

5a 

g 
PV VY DDT YD TTY NN dT a EE 


Serr r>>oSO>>S>>sS0U> >>> >>O>O>>0>>555 
Nwwoaas 
62 N09 60 oo 


OO SE NH Set Set tt SS HS HS HO HOO HH 
B<bb<b 4<<<<<aaaaaap 


Tg Fy ey ay Fey ay Fy cy Fy Fy Fay Fy cy Fy Fy 


S 
ary 
a 
-) 
rh 





un, 

Z0L99 WLI, 
00299 MT, 
uM() 

H90L¢9 WL, 
190299 WH, 
90269 WHY, 
uMO 

168 SIM 

OOFT SIM 
OOFT SIAL 
yey 

wnt, 

100089 ML, 
dS00299 WIL 
AS00299 WIL, 
dG00299 WILY, 
wy, 

qq 

wy 

qey 

FL UNO 

UMGO 

XH "40 
MIST SUM 
MLIST SIM 


uny, 
SLOT WLI, 
OOgeT MLL 
UMGO 
Heezer uy, t 
ogee nyg 
oge¢ NYS 
uM 
ogse nyg 


Srnrs 
fol-*]-*]-:) 


| 
== 


“| --g-ofp oouay VT Pre Ay 
“ody GoUBL BT Pre A 


oD a> 


| 
7 me 
‘agendas 


Sm 


NN} 
PADWMINMDMWONSS 


Noo 
OD OD OD OD OD SH OD SOD SSN OD HOD 


vesoee Oa 

“"HXPO-SIMC Burj20g 
“1 “eyre-84e prepueyg 
“ [oS @-S4e prepaeyg 


N 


SES SS De DY Be 0 aD HS ee cts th tt tt tnt HE He ti BR 


‘8 
C4 
16 
16 
Se 
GL 
8 


I&§ 

HE&eLZSt ULL 
OOsOT WALT 
oosgT MLL 
COE9T MALL 
ony 

aC | 

nys 

yea 

COE9T MALL 
UnlL, 

XH U0 
ST9 NYS 
ST9 NYS 
£08T TOD 
HE&eL¢T Uy, 
MV U4O 
MV 240 


ooo o.- 
OO OD GO 00 a> 


SSMOrKSNHOross 


elarlandarniar, 


eM --J=]=-]--F-- 


MSZS oQndey 
T-W onqndeyy, 
I7J orqndey, 
002 Avy 


Te¥Tr) 
3 


ir] 
S S2 G22) GO GO 
~ 3 


AodAaaan 2s 
RBOOQOananons 


2) 
m 
m2 


Om 
Te] 
as 

. 3 


[2] 
So 
n 


3 


<P aie<<<<bpb>b<<<bpp<<pp<<ap<«pa 
Ss) 

< 

a 

e 

So 


ODO S>rA>>>>>>>>>500S>>>U5>>>555> 
AAA Ae A ea 


-2 
[= 
ie) 


pauon—uoy AE 


Fg Fy Fy i Fy Fi Fy Fy Fy Fy Fy Face SS Fy Ficg OB OY Fi Fy Fy Fy Fy Fy Fy 
M 
< 
= 
-3 
je) 


ROBE Sr reer een SeEE Ee peraek eee eee 


= ad 
o a i 
© 

< << CO 






































—— 


qa 
Uy WoHONPEY eI, 
(248) 
peo Pag 
(248) 
J0}@INGIeD 


eddy, 
ean [eupy 
Jo]IBIg PUL 10qBI9IE) 


1138) 


(peddi 
eq) HIM 8 
(seqouy) ya03y 


Pe pues 
oF 
opty yw02] 


wraqshg woIzTas] 
(exe) 104eTPEY 
ayorjg pues e10g 


exepuyjAD Jo requ 


Speeq) 
8(xXB IB8l 04 GED 
PPOW pus exe 

(eye) syesueayay, 
PPOW pus oxey 
(aq8p{) OUIBAOF) 








Uy dopoNpeY [80 
quedieZueily OA[eA 


‘dH Pty ‘OWN 








OUIBIZ JO IBAI 0} GED 


speedg pivMlog JO “ON 


(®F¥) JeeH Buyeaig 

































































| eseqqooqm soney s80F) 
paepuris 


8Z aBed suoizeiasuqqe jo Aay 


























November, 1929 
































zor 
_|4rST 





adn) 





OOELT MALT, 
nyg 
OOk9T UAT, 
OFLT UY, 
OL WA 
ngs 
ST9 NYS 
HOIZ9T Wy 
HOOT wy, 
og NYS 
O19 "YS 
O19 nYg 
O€ SIMA 
OF SIMA 
O99T WIT, 
OOE9T ULL 
OOELT ULL, 
OOELT WY, 
00£9T 
SELT WIL 
AIS Io 
A9ZS IG 
OE9T WL, 
uAQ 
W uae 
HE&eZet Uy, 
ngs 
ST9 nYg 
cT9 nyg 
O19 NYS 
any, 


OOELT MLL, 
COLT WL 
AZT SIAN 
GOT STM 
OOELT WIT, 
OOELT WL 
OOELT MLL 
OOELT TTY, 
ngs 

TO U4O 


OOsST ULL 
ngs 

ANS IY 
UE UMO 
OOS9T ULL 


00291 WIL, 


OOEST WI, 
OE9T WIL, 

any, 
elgg nys 





un] 


EI BE>eben SS 


S 


Fg yg Fg i yy Fy Fg Fg i Fy Fy ig iy Fg Fy i ing ig ig Fg i ny iy Fy i i Fy Fy Fe i iy 
BEeSeSSeseees 


Fe Fe er CQ 
EEEWUO 


Fy i iy iy Fg Fi iy icy Sy i iy Fy Fig icy Fy Fy fi icy “cy Fy fy fy 
SSSR SEE ee eee eee eee eee eee eet 














00929 Why, 
OOLT SIMA 
0929 Wry, 

uMG 
AS00289 GLY, 

MSSZT SIM 
OOST SIM 
OOST SIM 

00299 Why, 

TOTOT SIM 

SIM 

OOLT SIM 
OOLT SIM 
MMLTSZT SIM 
002-MS WL 

00289 WL 

00289 “HT, 

G0L99 WEL 

00929 MRL 

N#0299 WL, 
N¥0299 WL, 
d@00289 Wy, 
UMC 

W U4O 
Ha902¢9 Wy, 
00289 "LT, 


OOSL STAL 
9999 WL, 
wy, 

se) 

1-00289 WIL, 
AG0089 WIL 
ZI SIM 

GET SIAL 

0929 Wit], 
dHOZ0289 Ly 
dHOZOzZ89 ML, 
00289 WILL 


00249 "RL 


uaO 

ha 

N90LZS9 TL, 
ug TAO 
00999 LL 


20299 ULL, 
00299 ML, 
ULL 
20299 WL, 
STM 


wit, 

FOLS9 WY, 
1100299 WiLL 
STA 

IVLI8S STAN 


fv 


20299 ULL, 
20299 GUL, 
HOL€9 WL, 
00299 WL, 
dS002¢9 Ly, 


ZOLIT WT, 
ny 


a 





feat 





TWOnCcoT wer. . 


L 
00299 LL 





qo9z9 wy, 


= | 
ES PTD 0 SES HO OOO HE OR He 


<<)<5b5<<<<<peeeeb<<p<beeH% 


bai<<2b<e<eppa<<<ac<p 


GO SH SH Ds tt DS De Ht BS PS 00 OD PS tH eH ODO 


<<P>SpD 





N 
De SDS Sa tS tt 0 HL ts 











ac tad <b<ppp-<papa«p-a<<4 





09 'T-d 
09 'T-€ 


x8W 09 'T-d 
xeW 09 'T-d 
09 'T-d 

x¥W 09 'T-d 
09 'T- 

{ UAO 
x8W 09 'T-d 
UMC 

ug a4O 

09 Td 


Hrd 
09 'T- 
XCW 09 T-d 
09 'T-d 











so 


> 
os 


syn A3 
r Pe bbe 
‘wWOSNS 
Smo 


' 
3 
—— 


> 


Se 
Aactcaac 


Ae | --1----1--1 
aAaddd 


TS ee 
SSO SRO SS SLOWS ASASSSAUSMOHHTSOCO 


NCWSDMSSSSSONnSOSE 


SDWOWDH IDO NWOBW 


3 


— 


SD SD St et ee et 09 0 SS 


Co Ceeeeerer! 


+ 


OP Pe > O> > >>> >>> 00S > >>> >> >00> > 555055 500>>5555500> 


CC in ali alin ali Al ali Sls ali: dl: lie lies ales 


Aya 


>>O>> 
eer 
bee spe par 


patna) 
Ad 


AAA 


a4 
[--1--=]--) 
Se 
ax 
O>o> 


a=) 
Q 


: 
iit 


ina) 
—_ 


— 
; 


) 
Q 


OS ean 
WOwIAINMBoOSS 


1 
SSSRSSSVSsy 


E 


Addaddddaddadadddddédddddddda 


oy 


AZ=a34 
=< 


= 4 


==> 


— 
=< 


a 


AS 34—9 
Sigh 
aa 


ij 
= 
BARon, 
7-1) 
‘Ad 


Bs 
a 


° 
SPV DD tT pd pd nD HY I II 


THT TOM MAMOOWS + sO a HAO BNO HOD O 1 GO 


NASWDOsOonNAISwO -wo 


Amand 


AAA EAHA 


1919 65 
SO 99 OD SH SH SOD SHH OD HONDO oN 


= oh 


Oo 
= 
YW 4 


























Perr rOrre>> 'Sa>>>> >>>ou> 


4 
— 





NwWono 


_ 
Co) 


9XG-h 
Moxs-6 
Yerxe4b-9 
9X%b-F 
BQXeb-F 


eSXPa-9 


Yegxe{p 
YgxG-F 


Gx8oG-9 
84 Gx8{b-9 
84 gx84h-9 
VepxKb-9 
VYepx84b-9 

9x54 5-9 

&4{9Xx¢-h 

9X24 5-9 
Vegxhep-h 
Yepx4 5-9 

OX b-F 


BPX E-9 
YeoxebF 
Gx84E-9 
9X%b-F 


9xo-F 


YIpxKp-9 
OX%b—+> 
Ypx44-9 
YePXMb-D 
YX b-F 
9X 5-4 


Yebx845-9 
84Gx845-9 
Ygxe4 b-p 

9x54 5-4 


cxt-9 


Yegx{h-F 


"Ng ney 





Na st 


Na "BM} t9x0r § 
thIX0F § 


COXA 19H 


AV9 NVM 
UT NEM 
uM 

68 UM 
yong 
sping 
Ova Prd 


NL prog 
OL pod 
La 80) 
LL 40%) 
uM— 

Lq a0) 
YTD Pog 
Ug UA 


INGA Pd} F1x0P 


MX9 NVM) OTX9E § 
NO NBM] ZIx9E § 


yong 
Ug WAG 
L@ wor 


OZ 2D 
Sq TOK) 
COXA 29H 


Ust uo;) 
neM 

UsT wy 
SM9 NBM 
9Va Pog 
NA prg 
OM U4O 
OXA 9H 
OXM 29H 
Ma U4 
9-Vd png 
INGA png 


OXK 2H 
9Vd png 

















FOOT 
OPO! SH soysoaseyy 40] 


Me Sheek fe "Tp wURIpUy 


96 ON 
"THO UyeH 
HZ9 uqeH 
9M 4epriny 


"1+ 00 mleqsuseg-ulurelry 


* “Op Uloysusog-uruTeAt) 


** V98-MUY OSspesz}04) 


**1009-2OTH OW Wes 
‘“ZOL9-SO9.L “VW “Uy 
‘“ TOT9-S09.L “PW UD» 
“*"""*""VZ00T psojzey} 


i 


7 "* FO]OOTM XIg sepsnog 


“* MOXIC, 
000T L puourerg 


OL 9919202) 
“VZ001 e*s0UTUI0;)} 


@ oTepsopAT) 
"WT0Z1 BoyuT) 
“Jost woyUTD 


eee eeceeesccor AEMMIOIG, 


abe Aunquoyyy 


‘GO tq eouviy wy ‘uy 


“"" "4 guy BT ‘Jouly 


u0OL § 


‘| MX9-61 OC Bay204g 


* "MOE oNqndey 
“*ZO0S-09,.1, 810;0Jq “Wer 
S UBlYy ey UBOLOUTY 
"106 euly 

uoL Yr 
sees g0NT TAMIA 
settee eee TM ATTA 


oc ecccccccccces 100TH 
****Agnq Aavoyy jossty 








“gE9 vuerIpuy, 
SET euvrIpuy, 





Journal 


& Maintenance 


The Commercial Car 


and Operation 


November, 1929 


OOOFT 


OSLOL|> 


00001 





Yerl 
YL 


$4901 |$4891 


68 | 6&I 
8410184291 
84c01 











gI-ge9 NYS] 


Cc 
g-829 NYS 

O19 nYg 
OOsLT ULL 
OOELT ULL, 
ZO9T WILL, 
ZOLOT MLL, 

os9 nyg 
OOSLT ULL 
OOSLT ULL 


ZOEIT WL, 
UAG, 

WwW UuUMO 
uAO 
OOELT WL, 
OOELT UL, 
un, 

uy, 
ZOEIT WHY, 
GH SM 
GH SM 
OOSLT UT, 
OOkLT WIT, 
ZOEIT WHY, 
OOELT WIL, 
OOELT WIL, 
OOEIT WIL, 
ZOELT GLY, 
OOELT WIT, 
us UuMG 
Ug UNO 
OOELT UL, 
OOELT WHY, 


AZELT WY, 
ua) 
wai() 
UMG) 

ZOLOT WIL, 

ZOLOT WIT, 
UMGQ 

O19 n4g 
u0zPEGT 


HOTLOE “ty, 
wy, 

MV MQ 
HV UNO 
OV UMO 








WK OSAaAAC 


™~ 
SOCH OR SRR KRR 
et et et et et 








FF Fi ey Fy Fi Fy Fig Fy Fy Fy iy iy Fy Fy iy Fi Fi Fy Fy Fy Fy i Fy Fy Fi Fy Fg Fy Fy Fi Fy Fy Fy Fy i Fy Fic cs Cy 


FB Oy Fy Fi Fi i ig Fy Fi Fy Fe Fc Fy Fi iy fy Cy iy 


OROBE 








OOF MS UL 
(E0289 WL 
dS00289 “ALL 
uMQ) 

uAQO 

uUMG 

TAC) 

OOST SIMA 
OOFMS WLL 
OO€MS WALL 
AOTOT SIM 
OOLT SIM 

OOLT SIM 
dS00L89 GALL 
dS00289 “IL 
00929 WILL 
NFOL99 WIL 
dd00289 WALL 
uMG 

X UAC 
dd00289 WLLL 
00199 WIL 
299 WIT, 

uly, 

uILy, 

dd@00289 WILL 
CH Sta 

CH StM 
dHQZ0289 GL 
HOF-E6LC9MLT, 
HOF-E6LC9UIL TL, 
HG8-Hd26299 
Hd8-Hd26299 
H9-HS62E9 
Hd00289 “Wy, 
$00289 “ALL 
Ug UA 

Ug u4MO 
dd00289 GAL 
400289 GALL 


00929 "IL, 
uM 
uM) 
uMGQ 

60299 ULL 

20299 WILL 


10999 WL 
dd00289 WL 
OOST SIM 
HGbl SIM 
ye 

0929 WIL 
du 40 
Ha 440 
09929 “LL 
SPOLS9 ALL 
ull, 

SMV 240 
MV 40 
OV 740 








-_ 


I De SES SS DS eH 00 1D OP HIE OOO HRN RR IY 
<< 


re) 

Aidit bp<<a<abp<<papaaadaeaeaceaaaqaeenne 
i= 
An 


SESH HH HO I tH HOO HIN Pe I 





; 
n 


ar 
F606 6 ea oh eA Ae 


_ 

See 

am eee 
sed ddader 


i] 
FQ 00 a By 


SSmm 
nee 


xe 
xe 


unjy 

xeW 09 'T-d 
9TNH 4 
UMG 

09 'T-d 
0997g¢ 'T-A 
Td 

0L Td 

xe 09 TH 
xBW 09 'T-d 
9TOH IM 
9TOH [a 
09 'T-d 

xeW OL TA 
xe OL T-A 
xeW 02 TA 
xv OL TA 
xB SS 'T-d 
xeW 02 Td 
OL 'T-H 


dicta 


ah UMO 
Vad uso 


09 ‘Td 
xvW 09 Td 
Tt 


iin cbc b eee pempeapppe 








tos of of 
ee 

ee 

q .—s 
nates! 

pores 


erdanienlerdar dar ar ar 
Baer raanus 


ee 


AagAadgddadaadadada 


EGY 
Omm 


- 
ms 
— 


Aaqgad 


renderer iar dard 
oafoeToaTaolaaton 


aa 
BEN 
maAcso 
adgaddaad 
T+ 


4 





mom ++ 
. 


Si t+ee 


1 


Sot t wittes 
aaa 


AAA 
© D 


aAdetaszad 


5 
' 


=aue 
Sanaa 


= 


>) 


I 


U-80d 


uoN 
ud 


AAR 
a2QQ 


rl) 
aAaA« 


8 844A AAAA 
Adadaaae 


ae 
betes 1) 





“U8 


ary 
TV 
TV 
y-s0q 
q-s0g 
sq 
wd 
TV 
U-sog 
arg 
st] 
ud 
wd 
v-0¢ 


Perr S>USrOouUOS>>so 


OOS 0 ba>> 





FOrr>> ree 


SO>er>ru> 


e>Pre> 


SPrrrooooouS >> >ru> 








uo’ 
u0'T 
uo 








J 


a nt ny ae ty ed fred free re tee ee feel be bed bed fr bs 





sy te4 


Sa 


eee) 


4 24H 
N 


SAAS mI J 


Cee eee eee ee eee eee 
SSSAIAGSHOWVASOGVIAMAGSSS 


Soopnwaeo 


BMOOGOGSMOWDNH HOGHNSOGCSCSOMBBOOCOAN 


SSAA SSMSSMOOO 


Coon 


Vegxhep9 
Yegxhep—y 
oxo 5-9 
%% Es 
gx¢- 
8ext4h-9 
4Gxsb-9 
&49xe-F 
SO 
Yegxe4b-9 
gx¢-F 
Gx 8-9 
Yeoxhep-h 
9x24 5-9 
%49x¢-F 
B49X%4 b-F 
GX8e8-9 


£4 
84 


9X 
Yegxs{b-9 
9x¢-F 


9X%E-F 
YeoxKp-p 
Yoxnp-F 
Gx p-9 
VYeGxe4 b-9 
Ygxe-p 
Yegxe4 4-9 
Veoxheb-h 
4Gx8ep-9 


H9L Uo. 
H9l Wy) 


9Va Prd 
dS pnd 
TO pod 
AL ped 
AV ne 
aM ne, 
AV9 NVM 
NG DVM 
NM NVA 
NA NBM 
Nad pod 
ug Ta 
ug Tao 
HST 40) 
2 40) 


Sq wo 
du w4O 
GUD UAO 

Z SIM 
AV NCA 





"* TYMG-OFO Bt 
"8" "96% BUBIpUTY 
“2-159 BuLIpuy 
 OTOMS Tos4oppuayy 
“* OLMS Yosyoupuay 
“*** ASIN, Wosyotpuay 
“"** "MS Wosyolpuayy 


MS-26 d- 
"*Q¢ Ule}suseg-arUTeL 
“09 wrurelr) 
***99 uTUIeIN) 
“**""W9OTM ZOSpedjz05) 
“*** VEOTM TOspedj{0%) 
“*1009-ZOTM “3OW “Ge 
TOT9-SO9L “OW “UD 


**9-99-01 joosey 
* V99-O1 Joos 


"**" TI 9 00S2-L puoureiq 


144 9 OO9T~L puourviq, 
“* “EZ ONT eor9UTUI0D | 


A¥9 OBvoIyD 

agg ovary 

002 o8va149, 

Lg Avmyoorg 

S41 souriy wy “oury 
‘S4Q7 eouLlg WT “10uly 
“IST ouloy 

“+++ sQ@T auIDy 


pue uoy ZAS 


ZS OT AN 


+++ JaPeoqM-Q QUIONITI AA 


“gag eounsy UT pata, 
“"q¢ aoUvly VT paw 


OOT peuy 
"88 UGX IZ JABMAIg 


‘TSM P9-8% MA Buty104g 


OF 3youyOS} 

‘9g onjqndey 

“q 22820999 
“CY Mo1y-sola1g 
"* XH ys0q489 
6A BPeuD 


ysze trees gynT pUBpIOy 


“****Of-9 o[seq-10488 


“Hy you 
reeeeeereee sw goRT 


pAvoj—uoL S 





(paddiys) 
(sq) 34310. sisseq) 


9X8 IBII 0} GUD 


BUIVIJ JO IBII 07 GeO 





aseqiaou mM 
paepueg 


(ayBJ{) Iver) Buts80}g 





[POW pue 
ba bed 1 
ayxy ju014 





UOIyRIOT ‘soyvig 


MOT 


Url UOTJONpay [BjOL, 
UI WONINpey [eyo], 





aday 





aA] [BULT 


[PPO Ue eye] 





(eqeyy) [esseAtUy 


speedy pitMiOg Jo “ON 





PPO pur oyeyy 





eyvyy pus odAy, 


J9}I0Ig PUe 10ZBIBNA4) 


wa3sAQ UOI}TUZT 





poag [eng 
(®x8 IX) 
JO}JINGIeD 








(o48]{) Jozerpey 


, 





(@48]Y) JOUIBAOY) 





wa3sAg BUTTIC 





quoulesuBlly @A[eA 


‘dH PY DOV N 





aF01}g pus a10g 
siepurljAD jo sequin 





JOPOW Pus exe 


(seqout) 1B9y 





(soyout) yuolg 


peysiuing 


asvqooy \\ UNUITXE YY 





orig om 











(sayqout) 


eseq}ooy. prepuryg 





aug sisseyO 


PPOW 
pue 


owen opesy 











o1ney 1295 











281805) 





yang 











peseuer 




















The Commercial Car Journal 
and Operation & Maintenance 


November, 1929 








4 oxp-h aX 149 "8 EK MOLLY -OO1T 

Yepx{b-9] AVv9 NUM & abbas: 

YepxKr-9] M9 0M 
9x¢-p OV T4O ae 0009 
9x¢-F OV UO 0089)" 

OV U4O pars OS6F |" 
dV U40 ; 0096) ° 
OV UO aes OSIg] “UOT, OI-L MV PRN 
aV UMD De sol 00S] °° “YOL 9S AV YB 
94D Pra : 10006] 44 9- LA APE 40qery 

VYerxder-0] UIs WO { . O00SL)" “YH 9-AAFE 40qQTY 

Yepxb-9] 0% OD be 10089] ° "44 9-82 4oq1eTy 

pxe-9} = UBT OD ; oe its ooog] "4 9-.d2z 49qeTy 

B4GX%b-F x4 "1 POT-SH40q80418 Ff “907 

Zisster-F ** 1O-PL-SH 107804187 “90 

rats ae "1" PL-SH 40js0AI8H °90] 
"“1O-bS-SH soqsoaeH “Uy 

TL Vee eens en 

06z vutIpuy} 

‘*** $104 GT-O9 WUIBIE) 

*** 00} G[-09 WUTeIT) 
U0} OI-Gh UIUIeIF) 
“004 OT-Gh UTUIeIL) 

U0} 9-8IT- UrUIeA,) 

+ "1109 G-ZZI-q wuresry 

** "004 $-ZZI-Q) wrUTeIt) 

** 00} €-STI-@ wurelty 

LST-O1'S09.L “YW “UH 

U04ZT-8 09-L “JOW “Ue 

U0} 8-9 “ZE-L “JOW “UH 

U0} 9-F-08-L “OW UH 

004 $-€-61-L “OW “UH 

OXA 49H ““" "1007, €—09 L puouriq, 
OXM 2°H é Zi] * | "%8-0s¢ L puowriq 
OXM 19H “Te *8 42-20 J, puourviq 
aXM 2°H 4 “ores "8-208 L puouviq, 
bowen!) 9€ 8 LWOS 4v00yny4 
«TMQ 
MT'v9) ‘ 
TMC) ‘LHS 2e00jny, 
«TMQ}° J LH J800jny, 
I-NGA PMA} @ f ee OL Jepe\may 
Naa Ped a 0¢ Jepeyuy 
XO 29H ; ce 
Wg uMO T9009] TOL, GT 9ouvsy wy] ‘soULy 
Ug U4O OSG) UO], ¢[ souvsy wT ‘Jouly 
Ug U4O 1006S] UO], Ol cous wy] ‘Joury 
HE THO 31 /0S6¢)UOL 2 eouvsy ey “souly 

OIx9E § 0S6E! UO], ¢ <0UTI YT VT “oul 

ae pre. ae 


9xX%b-F PIX0F S 022 LT] “SV TMM 
YeoxnHp-F ZTX0F S : hz 00TS|" Ze 97ITM 
Vex, b-9 y ne 8x0FSA ¢ 440 “-9qy oounsg VT pity 
Ygx84C-F B 8*0FSA 340 “CL suviy CT prey 
Heoxsi5-9 8x0*SA aLI 0092 

&4{9Xx¢-F 9x0FSC 98i -L1|00Sb 
Vecxben—-h : F1X0F S aS e 
Veoxe4F-9 ; FIXOF S Ss 4 , “ 1" gqy99-ceOud But124g 
pesxt iho 79 NVM! FIXOF ¢ 002 1} | @V99-6ZO Buts94g 
b 2eSx”Ab-9 Z1X0F § ¢ DT Eg-ZOC Buryi97g 
84ox84b-9] TUS reA ZIX0F S : 91) °° | TUS#9-9ZOC Buys 
*49x%eb-9 TUS9 NVM) FIXOP S ‘ aa “TUS#9- LEM Burpse1g 

9X%b-F Gq 40D) FIX0F S ay “"*J-G plepueyg 
Sox b-9] 9-VA PNA] FIXOF S xe pe 5:34 me: VALU adIAJOg} 
Yeox%p-9] HOI 4D) gxoesd gs picey'e LL Wappg 
84Cx84b-9| TUS PM] 8x0bSA ad “OL SELES FYORGIS 
YebxHP-9| OM NeM] ZIX9ES (OF as “eg qyouyogs 
Ye9x%b-F] AU UO! 8x0FSA "* GALAY MOUY-20301q 
Weox{p-9| AVINVM| 8x9Ed eas : “Pee M-9-CT Vprlou— 
YpxHr-9| NMINVM) 8xX9Ed ee, ““PeqM-9-01 Bprleud 
YeGx4b-9 HSI 4D) O1xX9E S 4 9A puepsoy 
YepxXe4b-9| ZOXA IPH] O1X9E S . 4 9S purps0jW, 
Yerxep-9| OXA 20H 8x9E S 4 ‘9SGH puvpeiop 
Yepxeb-9| OXA IH] O1X9E S 9H puvpe10yy 
OXM 4°H 8x9E d 9a puepsi0j; 

dV UO] ZIX0F S ieee "01 24M) dV VW 
ZIX0F S “or 944-9 OV PPW 
8x0FSA ‘ Poe “SAldV yoru 

c Lx0*S sess ss BA LOY HOV 

84 ox8 44-9 iq 8 8X9E d 98 dj erlZe) ¢ ““9-POTM 9-9ZT Je00RW, 
reertis-9 79 NVM! ZIXOF S ¢ ‘OOTH Woo; oT 
pebx? Ab-9 8x98 S (OF 76 6 9)" °° °° OOH UOOW oT 

Voxses- ¥ ap ne A 8*0bSa : "* >" 90} OT Gyomuey 


“ 
a 


ax 440 
0008 SIM 
00S2 SIM 
OV UMO 
OV U4O 
OV Uap 
OV U4O 
MV 740 
dV UMO 
MOOPMS@ILL 
MODEMS 
M LOOCMSHLL 
FOOTMS “LL 


uMG 
ZOEOT ULL, 
ZOEOT WALL 
OV KO 
OV UMO 
OV FAO 
OV IMO 
AMV U4O 
HV UMO 
OOeLT ULL 
ZOEOT WILL 
ZOEOT WILL 
H&olst WL 
AGL 
AL 3° 
APL 3° 
ApS 3 
APS I 
G-8L9 SYS 
Of SIM 

08 SIM 

08 SIM 

08 SIM 
00S¢ 19D 
008¢ 19D 
£00F 190 
£00F 190 
A9ZS IH 
AIS IH 
uMGQ 

uM 
NOTLIT 


ee 
DD 
<ai<d 


OOO> >A, 


November, 1929 


PH ttt tote t+ 
a= == = 


cc 
AZZZZZZ 


— 
n 


Sooooco 
MAMA mAs 


a 
= 


seed 
BEES 


333 
Fa ase 
ada 


T-O29F SIM 
0009¢ ULL 
000FS WILY, 

N¥0299 WILL 
N90LG9 WEL 
uMG 

OTOT FA 
N19¢¢ WL 


Adana 
ee nn ee eee eet 


enfentanlanterter lar 


a 
— 


ead 
aqgaaad« 


da 
d 
d 
a 
d 
i 
d 
d 
d 
d 
d 
d 
d 
d 
d 
i 


M 
M 
M 
0 
0 
@) 
0 
0 
@) 
M 
M 
M 
M 
@) 
re) 
u 
re) 
u 
M 
ua 
u 
u 
u 
ua 
u 
a 
a 
M 
M 
8 
Sy) 
$ 
M 
s 
M 
Ny 
u 
ua 
ua 
ua 
ua 
M 
M 
M 
M 
M 
M 
M 
ua 


* 
dota 


' 
' 


5 


eee 
aAadada 


Nerney 
AAR 


aac 
— 


9 
— 


Zena 
4 et 
st 

=e 
base 
Qaitatatct 


> 
lS 


‘arr 
888 
--¥--T--) 


BrooSaionns 
— 
<<<<<ppD5b55<ppp<ppppppppp <<<<<ppppp<<<<5.W4.<<< 
3338 
an,§ 
a 
- <2 
3348 
ca <a 


~ 
oon 


ee 
es 


< 


iadada 
S<< 
88234 
mmm <a 


Se 
Te tt tt tt DOD OND MORLEY SSH HG 


Lh ah nel al el ll eh OO] So ool olololololololo) gd dd eleloleolel-4- 4-4-4) 


MOSSMMANWAOS 
Bg Fy Fa iy Fy Ry Fie Fe Fie Fay Fie Fa Sine Fy 


eces 
BES 
ooo 
adqaa 


UZ uag Uz F4O 


00289 MLL 
uM 
00289 WL 
00289 WEL, 
uMO 


y=) 


azeLt WL, 

uAQ 
OOELT WIL 
OOSLT WIL, 


= 


HW AEA 
PT--1--lot--) 


pot} aa a 
= 


= 


g 
666 


1 § Fn 
da 


Atr 


mike WMOOSWWON 


Aaa emma 


AS00289 Wi,T 
4d00289 ML 
SIM 


Ea 


Andaagadadgdsadosaddds 


ier der dar dar he 


P93333343 
mmmmammmoonm 
E33 
t ‘ 1 


= 


as is Ea ie QO te BO es Gee 
3 
= 

H=SEsSsssss 
a 


e+e toee 
‘Maden Qoad 
N-4--1-4-4-4-d-ololole)--]-4--f-4-4--1- 


D 


EE 


aAmmAmmAMmo 
E a 
1 
AOOOM 


elerdardenieniariany 


— 
n 


AYAARA 
Aadaad 


teeta tee © 
AOAOOO .- 
Saas 
AZAAZ 


z 
°o 


FEES 
AL ALAS 


ODODOOEBEEE 
Sana anaananl 
Commercial Car Journal 


Aadgdada 


sSaaa 
‘ARQ A be fe Fe a 
a 

LE 

ASS 

fee eee eee 
SOS ISOTAS 








CES ESSESS 


++ t+ 


ZOEOT TL, 
ZOELT WL} 
ou00dT| = ¢ i cOtyl wey | 
oo0otl “dol adol soul ooezt url. 


=) 
mam 























and Operation & Maintenance 


= 
td 


The 


16299 UIT, 
£° SZ OO9F STAL 
28-8 | *O-ot| a2 00289 WL] 


99 6 , 


oF 
oF 
* 















































>>> r>CoUooooooo 


pe hs 
CY 
es 
= 
=) 
© 
+ 


























De De De De te tt aD De De De Be Pe Pe PS PS Be Pe PS Pt OO a LO 
didn Dida ep peace baap< 


= 
HZ, 
ax 





"OD [00L YF AvIH ssoy—soud 
‘OD ‘SJIN WnuueYy—ary 

‘di0D Ssio,JOWT [BAIIUBH “AIG 
‘—IeeyHy | =BUIqIIIS §=<MBeULseg—orr 
‘OD ‘BJIN wnuueyH—uPeH 
‘0D “SJIN JeuUIUIeDy—wWeay 
‘OD ‘soOlg espoq—pod 
OD “HORN FY IvVIH 710139d—D)-d 
‘0D ‘d ¥ ‘D Snquinfoo—Svo 

Jee5 Buis993S 


‘Ily pesseidui0p, 
‘103s00q ulnnoeA—t 
‘oyneipsAH—t 
*‘TeoyuByooW—s 


euAL ayebug sd!AUaS 


‘s[90eyUM ANOJ uo 
soyeig AousZISUI AZ sdJAIIG— 
“‘WeysoaAlLIg—fL 
‘yyeys aeijedoid uo Adues 
-10uUl9 YIM sSoHVIg [924 M-F—I 
‘s[e0UM IveL uo ADUOZ 
-19WI9 YIM SoHvVIg [994 M-F—H 
‘VJBYUSSALIP uo AoUOS 
-19WUI9 YUYM SOyYVIGC [994 M-F—D 
‘yyeysyoee uo Aoues 
-10UI9 UVM SoNVIg [92924 M-F—A 
‘soxelg [99UM-F—A 
‘B[POUM AVEY puv eysyorr—qd 
‘B[POUMA Iv9Y puy IeYyseAlIq—q_ 
“A[UO S[P0UM Iv9IY—V 
e7eug 


OD STXV UJsUOOSTAA—SIM 
"ULIOM—M 

0D Bulids 3 e[xy u0jey—AAO., 
‘OD eIxV “eq UsHUTL—uUuLL 
‘our “OD e8xV J9INYyYS—nysS 

‘0D Buyids 3 exy uopleys—eus 
‘OD 8IxV Ainqsl[es—Ies 


‘TPAVq [eirdgs—g 
‘uofonpey 9qno0d—y 
“1een) [BVUuI9}UI—] 
“Sulvolq—aA 

‘OD 8IXV u0,Ley—} eA 
‘pesd—da 

‘ureyod—d) 

‘OD 8IXV [B}UeUTJUOD— doD 
‘OD XY Biquin[joj—l[9)D 
‘oD ‘dinby y1e[D—*BIO 
‘yeAed WSIeIIS—_ 
*BUlVOL + 19}1eNY-99014,L—% 
*SU]} VOL A -TWaS—H% 

peeds OML—s 


soixy ueey pue juoly 


*OD sjoONpoig [es19AIUQ—d-n 
‘OD eUuTyoOR [esJeATUQ—W-0 
‘OD Joqqny prlouleyL—oyL 
‘solg poolq pue s901dg—[q-dg 
0D “SJIN J90IdS—Idg 

0D ‘SJW AId—Ild 

‘0D Sued ‘AIUQ pUBlxAZ[ID—I9d 
‘oD euTyoR sojuvyoeW—W W 
‘OD suBvAq F JULYDIZW—O-W 
‘0D “SJIW 190IdgS—i1eH 

*di0D “pold ‘3S puvleas[o—eID 
‘OD ‘YOR ‘SOlg Pool[gq—olg 

‘oD euTyoRy, [BSIVAIUQ—')'A 


JeSsusAluUf 


“SHUM “H °A 9A991S MOTPA—TI9A 
‘O02 AvayH JIUIVM—D-M 
‘ouIsug YM WUN—N 
‘MIHMd psosyoo0u—oo0y 
*8}81dI—d 
‘HO Ul ASIC—O 

‘diop s1o0JoW [e19ue*y 
‘“AId =synpolg s29founWw—unWw 
‘OD “YOR soluvyooW— W WW 
‘0D ‘SJ Suo'y—uo'y 
‘*2u0N— MN 
“Weysyoer YM JuUN—L 


0D “WOR 


70D suBAq 3 JUBYOIZW—S-H 
‘OD “SJW Su0g FY 49INF—INA 
“HSIG—d 
OD “YORI FY ABVVH 30139d—)-d 
‘OD HB0d “£ ‘V—39d 
*0D «Ivey WIAOD—AID 
*di0op ‘suviy, 81309—109D 
‘OD Ivey odl'y-umoig—]-q 
‘OD 100g FY Blog—q Faq 
‘sdiyspruy—v 

‘Teuoyjdo uoTsstur 
-suvl} poeds-om} Alelyixny—| 
*[euo]}do SOI}V1 1041O—s 


}esueey pue yo NID 


‘OO “@ 'S PAVITLM—ITEM 

‘diog Ais}yeq BISeA—SOA 

‘di0g 419338q ISO—ISN 

‘OD [eolj091q Jaopi11dS—idsg 

‘OD OJoOUSeW VI[WUIOS—Iog 

‘OD 931I-O-S2Ig—l0d 

‘perddng ON—uOoN 

‘OD °229IN IVA YWON—A-N 

‘OD SITIA®N-9999'T—N-'T 

‘OUI “OD UBUIIOy *£ “Y—JIODH 

00 “dt °S 01}09/H— EX 

‘diop oJousey, uuUvWesIq—SID 

‘diop oJeuAq uamMO—uUAG 

‘09 AWSY-o09[eq—uU-d 

‘dion ‘o93lW uoreq—ra 

‘OD ‘D9IN FY ‘AL ‘uu0pO—'uo0D 

OD OJeUSBIT YOso,g ‘qoy—wW-sog 

‘OD OJOUSeVA YyYosog ‘uy—y-sog 

‘dion oJsuseyL o[[ody—ody 

*di0D 93VJT-o Ny 9113001 —T-V 

*ySOD BIUXW 1B 19}1v1S—, 

‘ySOD BITXG 3e 10} 
-19u05) ‘poyjddns jou J9,1"7}j9—} 
"SOD BI} 

-xq 38 J0VIvIS 32 10}eI9U0H—tf 

SW9a}SAg |B9IN}09/9 


‘dion 310139q-4iIUeZ—usZ 
“uUNnNndBeA—A 
‘OD “SJ U0S}0[[,L—IhL 
op “ASM JOJOW B1i9squioijgs—ng 
‘OD AOPBOLIQN'T 3fO1JVqd—IS 
0D ‘ABD JIIQeYyYDSg sA2[9e4UM—YOS 
‘einsselg—d 
‘duing [eolueyooWw—o 
‘OD J9zJOINGIVO [eAIBW—IPW 
uosuyor—yor 
“AYABIN—D) 
‘dung o]12001q—a 
‘OO AOJOINGIeD s19IvD—1BD 
‘OD s0zpeful AYIequed—'A'dA 
wia3ysAs jong 
‘OD ‘pey BSunox—nox 
‘OD 9SpIIWeD ‘S ‘O—'S ‘1 
OD ‘pey AouINL-9WOoY—]L-Y 
‘diop xojleg—19q 
‘0D “SIN 9UIPOW—pPoOW 
‘OD Yyseq uoUuUulyoWN—sMOW 
‘0D ‘SIN FB ‘PPU_ PIODIN—DOW 
‘OD ‘SJIN BSuo J—uoyT 
‘OD ‘pey [e0x9H—xoH 
‘dioD “prey uosj1iey—ieH 
OD ‘SJ ‘O ¥ ‘D—OVD 
‘OD ‘SJIN SIOPPIAT—pIT 
‘OD “SJIN OS BOIYO—TND 
‘OD ‘SJIW usng—sng 
00 ‘HU ‘A ‘Huvqiomogq—Mmog 
JozyeIPeY 
70D ‘NW BYseyNeM—neM 
*‘diop oJoUseA UUBWESTy—uWIS 
OD AOUIZAOH 901901G—IIg 
‘our 
weyes[qjwq—eydg 
‘poyiddng }0N—uOoN 
‘0D “AOD YoIveuOW—uUuoWw 
‘WWM “UA OOW 
‘OD ‘Aon ApueH—'d ‘M 
‘OD ‘AOyH ApuBH_—ueH 
‘diopD oJousey uuvWMes|t”—dnq 
JOUJBAOD 


‘g107 BO1Iqey 


£30}0931C7 puw FolezeT) WOI]IYT) 998 MOJ9q Po3SI] SJoINJOBJNUBUT Jo SossoIpPpB 30,J 


SNOILVIAHUEEV HO AWM 


*9A991S—X 
‘SUM “HA 9A9I[G MOTIPA—I19A 
OD “SJ "W UJSuUOOSTM—SIM 
OD “W ByseoyneA—nem 
*PeeH-L—L 
‘yselds Zulje[nouo—ds 
“yselds 4M oinssolg—Sq 
‘yseids F A}ABID ‘dung—HDd 
‘s3uyIveq pol-sul}ZOeuU0D pue 
WZeYSHUBIO [[B@ 0} oINSsoIg—Od 
“dl0D ‘"W SuywooAJ—oA'T 
‘peeH-I—I1 
‘OD ‘3]W ‘“L ‘W JeiseW—uosyors 
‘pesH ul—] 
*dioD 10}0M solno1ex—190FF 
‘OD ‘ADA FY iVM uvojioWy—sSeH 
*peeyI9A0O—H 
‘suid 3S1I1M SurpnloUul sZul 
-189q [IB 0} O1nsselg [InN”g—da 
‘OPIS puve pesH—d 
‘di0D “W [e}UsuTJUOD—U0D 
‘oD epng—png 
‘7898S I9opuNn ours 
-u9 YA POYSTUINJ OSs[e S[OPOWe 


eujbug 


"3800 B1I}XO 3B 
peystuiny oq uvo sol}eUNnouUg—t 
*"800 BI}XO 3B SOILL—e 
“SPHlOs [enq—Sd 
‘SPIIOS—S 

*yuouldinbe 
prepuye}s soyjeuncoud [enq—dd 
‘dinbo piepue}s soreunsoug—qd 
“uool [tg —a 


SOUL 


*peyslu 
-INJ oseq[eeyM 9UO UBY} BION, 


eseqieoumM 





uMO 
UM 
uM 
uM) 
UuUMG) 
uMG 
UMO 
UMG 
uMG 
Hele Wy, 
HPOLPI Wy, 
waK() 
UMG) 


N 
WMI AOANSOOWE 


vat wet <H OO af a> 00 00 8 8 1 SOO 
SH add OF AD <M SO 00 GO 00 CO CO Ps SH 


Fy Fig Fy Fy Fy Fi Fe Fx QA AR 
Sree seer ren 


St tg HIN HHH tH 
ADR EPPLSbPHPppPp 








UMO 
UAG 
UMO 
UMO 
UMG 
UMO 
UMO 
um 
UMO 
UMG 
uMQ 
uM 
UMG 


Lo >>OOSU>> >>> | 





uM 
TAQ 


YegxMp-> 
VeoxKh-F 
VYegxe4$-9 
VYegxe4p-9 
VebXKF-9 


else ee eee eee | 


tex9e § 


VIS STM 


Hal 201° 
"Ma 207" AA 
wo], ST 3YoRyAg 
wo], £1 IyoRqog 





(peddis) 
(Sq]) 343104 sisseqa 





os eqjeey M 





MOT 


Ur WOTONpay [RIO], 


PPeW pue 
o48IN 
ayxy wor 


a]XB IvaI 07 GUD 


SUIBIJ JO III 0} GUO 
(®48]) IaH Bur904g 








Ul WOTINpay [vO], 


U01}BI0'T 


aA [Bul 

PepoW pue oye 
(a¥vyy) [esseatuy 
speedg pivmloy JO “ON 
PP re ean 














aNeyy pue odAy, 
wajshg UOTz1U3T 
peat Pry 
(e481) 
1ojaNqieg 
(@42{) soyerpry 





JIWVIC PUB 10}ZBIBUIL) 


waysig 
pony 











(@48JY) JOUIZAOY) 


BUITIO 


waysig 
(soyour) away 


qUIMIISUBLIY 9AjBA 
eyOG pus sog 
ssopuljAD jo Jequinn 
PPO pue oqeyy 


anid SIssey) 


Po 
pue 
owen epery 


(Seyout) yuoIT 





aseqjeeq \\ WNUIxe | 
aseqieoy.M Prepueyg 





‘dH PY OWN 

















ong omy 





























p2epueis 


48a") 





oxy see yosivear) 








waysig 


PID | peonelg 











eulsuq 





peseuer 











82 ahed suoizeiaeuqqe jo Aey 


The Commercial Car Journal 
and Operation & Maintenance 


November, 1929 





